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-^^y7x;H, 4-^ >^y7x-;vi, 2-t e r t-7 , h^y7x-;Vi, 
3 - t e r t -7*f*y7x-^ 4 - t e r t-7*F^y7x^i > 2-¥*+to 
75;7x^^i, 3-y^fJV7^7 7x-;^ 4 -^^^7^ 7x^;i/S, 2 
' -y^f*7 5 -tf7i — Uiuafe, 8 - ^ f ^7 5 / - 1 - t 7f ^ 2'- 

^W57-l, 1* -\£i-79 U>- 2 -'f^WPf^tLSo 
[0 0 4 3] 

R 3 ^7 7)^;HOi^ K*t7~2 0, jfiL<tt^*»7-12©75^ 

36, 2-7x-;pxf)i-i, 2 — ^-r— 3 — 4 — x. 

4- (2-xf-;V7x^;V) T^Jl^ 4 - (3 -XT-^7xX 

;v) y^;v^ 4- (4 - -f^-ju^ ¥iS*m?hiLZ> 0 

[0 0 4 4] 
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[0 0 4 5] 

■cabiiii^i uv» 0 £ tf> 7/1/*- /wife i Lftt* l -7°n tf_-;v*. l 

- * ^ - ;v^& hflho 
[0 0 4 6] 

R 3 3 — 2 0 COT 1 ) /W» <D»£\ » S b < fiRStifc 3~8©7'J & - 

[0 0 4 7] 

[0 0 4 8] 

A r 

£<bK, (I) tC^V^-C, Artt^*»6-2 0, Ut L < (±£tlt3&6 ~ 1 0 0 

[0 0 4 9] 

JMfcfi9£tt> 7x-;H, t;vh-h'J^ ^^-h'J^ /<7-hV*i, 2, 
3 _^->ij;H|^ 2, 4-*V;^*, 2, 5-*->'J;V*. 2, 3, 
4-*^i;/Hfe„ 3, S-^v'^H, >vf;H, 2-t er t-7f*7x-A^i, 
3-tert-7*f^7xajH, 4-tert-7f^7x-^ 2-^K'>7x 
3-^^i/7x^i, 4 h ^r->-7^ — 2-ter t-7*b*v7 

3.-)Vm, 3-tert-7F^'>7x^i, 4 - t e r t-7*b^fv7x-fl/Mif 

[0 0 5 0] 

(I) fc:fev>T\ RK R 2 & Z&Rttf-t^xmmz t e r t 
^Ar^x-^iT^SiJ:!^^, tfc. R 1 , R 2 £ itFR^-r^TlWIBt 

[0 0 5 1 ] 

y (II) ^j;tFff77'J h -fb^-^ (IV) ^^SCiOS.IC^I 

(i) ; 

(R 1 ) (R 2 ) (R 3 ) P H • B A r 4 (I) 
[5ft*, R 1 »i#URBc3 ~ 6 <Di2»7^^^ Jt*#4 ~ 8 G>» 3 ®7;V*;V»£ 

R a mi~8 0ilH7WS, ^it3~6ff)i2®7^;H 

> m4~8©»3«7M^*, ffl3~8©->^7M;H, ^*8fe7~9© 

R 3 f*7k§tiCi\ Mti~8©iiil7;K;v*, ^fl:3~6©f2l7M;vi 

. £3RSc4 ~ 8 0i3t7J^^ R||3~8©'>^7MJH, £fc*&6~l 5 
©T'J-^ ^117-9^)77^^ ^ft2~4<D7H-^ R^2~ 
4©7^- tt^3RSfc 3 ~ 4 <D 7 U ;V*<£> V^i* * 7F L, 

R*„ R 2 ^ J:tFR 3 »±. **t-rtLWI— C^M^o-CV^-C^ «fc 

A r t±8imW6 ~ 1 0©7V-^7Pto 
[0 0 5 2] 

fc/fLR 1 , R 2 i3J:O f R 3 a t '*'<"ClWfc t e r t-^;V*. ^oAr^7x-JH 
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[0 0 5 3] 

ioi^^, (i) T?£*>3*L43£*9§wtf a**v- Mb** ( 

I) o^#W}:ov>TlitjSw^l 1-18 !:^to 

[0 0 5 4] 

1 ) y-tert — "f^f-fr* f^^^-^f h77x-^**V- K 

2) v- t e r t -rfJMfJl'*^*-^/ h 7-s*7- h 'J >Uai?V — K 

3) h'J-tert -yf^*^*->)Af h h D K 

4) v- t e r t —-yf-frz-l- V Af h 9 "7 j. — K 

5) n-^f^y- t e r t -7"f ;^X*-")Af h 5 7x-;v^>- K 

6) sec -7*f;>y- t e r t -T'fJWtX/t-^t h 7 K 
7 ) v^UA^fy^y-t e r t — /W * * * — 7 A T - b57x-ju>f 1/- K 

8) V s - t e r t — •ff-fr — a-t^f^'t^^-'J^f h5 7x-;V^V- K 

9) v- tert -•/fJl/7x-;l/*7t-7A7 h77x-;v**k-K 
2-H*7x- l J tert -^f Ji/*^7'f >f f77x-;l/*'l/-K 
v- tert -7*f;v- 1 -t7fH^*--?Ar h57x-jV*>- K 
^Vy>y- tert -yf^^^-fAf b77x-^/fV-b, 

y-tert-W (4 -xf-;l"<>'yJl') *x*-7At F7 7x-JV*' 



1 0 

1 1 

1 2 

1 3 

- t> 

1 4 

1 5 

1 6 

1 7 



v- tert ;vtf— — 7 A-f h 77x-;V5Ki/- K 

7 V ;vy— tert — •/t c ;V*^* — 9 Af F77x^*'l/- K 
h 'j S/^ o^s^r->;v*^>f!— 7 Ax b7-^'7- f'J;V't*l/->, 
h 'J'fVT'nif^^^^-^Af h 7 7x-;v*'V- l>&i:** s $f£ L<. 
OHti, _tiB (1) , (3), (16), (1 7) l*$LZinZ>tt>&mi)' s -Zh\Z.ft* L 

[0 0 5 5] 

£ it © * * * - ? A # V - Mfe'fr'lfe (I) *x 7 -f vft-MfciBfi^k 

■raft*?*) ic % &®&m, torn., *<&iMfc* t 

[0 0 5 6] 

& # x * ^ ? A # V - YiY&m (I) OS^l^^t-^t^o 

[0 0 5 7] 

*X7J> (II) HC 1 tZKfcZlt, *X7r/lil (III) 

2tte^ (III) fb57V-^#Whft^* (IV) k*BlJS$*^ 

--JAjKW HfrfrW (I) «r«jt-t4»2XJBfc*fe4:*o 
[0 0 5 8] 
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HCI 

(R 1 )(R 2 )(R 3 ) P (rWXrVh-CI M-BAr 4 (iy) ( R l)(R 2 )(R 3 )P H-BAr 4 

(") (ffl) (I) 

10 0 5 9] 

Ktk1" J: 0 fc, 

(II) H 2 S04fc*RJ&S^ *^-7-f>-M^ (V) iilt^il 

-fb-^W (V) f FyT'J-WV-fMI (IV) 

* A 4? V - Mfc£-# (I) £$^-T&^2' Igt^^^o 
[0 0 6 0] 
Ufc2] 

H 2 S0 4 

(RWXR^P [ (R 1 )(R*)(R 3 )PH ], n -HnS0 4 

(II) (V) 

M-BAr4 (IV) 1 o 3 
—— - (R 1 )(R 2 )(R 3 )PH • B Ar 4 



(I) 



[0 0 6 1 ] 

id hc 1 i^i±H 2 so4t, it&m (iv) t ^mm^mMLfzm^^^^miRB 
w k m -1 h & v> 7t * t mm $ tiz 0 

[0 0 6 2] 
[0 0 6 3] 

m 1 ig] 

illgtli, IS©*#T-C\ **-7-f>- (II) tHCUOT$«5o 
[0 0 6 4] 

[0 0 6 5] 

*&w<Dmmj3&Ki$^x^ $u&mftt Lxm^htiz*A74 > (id \±. — ass*; ( 

ID ; 

(R 1 ) (R 2 ) (R 3 ) P (II) 

R 1 {i^i6:3~2 0^)f2il7W;H, #t3itiU - 2 0 OiH 3 i7;^JH 
R^iTfcHH^ ~2 OO^li^T^^;^ ^tit3~2 0©^2f7;^ 

7-2 0 60T7^4r;V*. ££i±£tSf2&3 ~ 2 0 <DT 'J ;l^OV>-f tL^=S-^ U 

R 3 (i7K*Jl^ Mtl-2 0<^)ilil7;v^ji/S, ^«^c3 ~ 2 0o^2^tT;v^ 
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6-3 oi)TV-^*> l*Stifc7~2 0O7 7)KjH, $Jitifc2~2 o^t;^-^* 

[0 0 6 6] 

Z.<D**-7 4y (II) tLXii, ^#^(C{±, «<7)|U ~4 IC^^^tL^^^^ 
if fb*L& 0 
[0 0 6 7] 

4 > (II) atli, y-tert-7WfW7rA hV-tert 
-yf-^*^7-f -7-tert --f^^^^^^y ^ >\ n-7f^v- t e r t 
-yf-;!/*;*.? >\ s e c -y^-)V-J- t e r t -rfJV*^7^ ^ ~> ^ n ^ 3r ~> ;v 
v - t e r t -7f;V*7 7^ v- t e r t - ~ff-)V- n - * ^ "7 4" 5> 

- t e r t -7f;Wx-HX7<( 2 -e7x-'J;!/y- t e r t -"f^-^^y 
j >?- t e r t -yf-ZU- 1 -t7f;V*^7'f ^>y^y- t e r t -7*^;V 
jfcT.V-f -7-ter t-7'^-;V (4 -if-MV'^) ^7.7-0, v- t e r t 

>w * * 7 -f > , h 'H V7°n tf;v^^7^ >£JBv>&C: L < . V- t e r t 

h ^ V 7n if ;v*7 7 ^ > ^fflv^ i Cffl Lv^„ £ tih<D*x 7 -f > 

(II) IWA?mt*S/;i6ff^ L<fflv^tLS 0 
[0 0 6 8] 

& <d -%m k s c tz urn XU it £ tt & o 

[0 0 6 9] 

^^t<7?EJ£>> Ji-x^? 4 Fttjvar; m-y^^MtoKB, *x7-<yb* 

Ztz, **7 4y (II) li»Il^:^MUU<, ±iaL/cRfD-e^L/c^ 
[0 0 7 0] 

? fc**?^ >- (II) Wt, IIt:MWoJil^TU<s &&v^ij#$£ 

ii) te^z fix ^& feM* ^t? i><DX*$>z>o tfz, i^ffiS&sti-c^&v***?^ y ( 

II) ^i!t$ibi:ftLtU^o 
[0 0 7 1] 

„ 7jt> ;**7-;k ^^y-;v. *7 * 7 - fc*?> r ;v n - ; 

v * * * > & fomffiJ^i^*^ ; ^ > **? > ^ *->W5:if<» 
n*;vA, fh9^nu^^»fi:if©An^> ; S» ?- ;v * ;v * * ~> K> 

fcl± 2lJa±=&^Ltf its ^ t^tl *o 
[0 0 7 2] 

[0 0 7 3] 

**7-f> (11) chc 1 zmtinLxb x <, j^Hcn;*77r/ (11) & 
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&±v* 0 mibTltSt^o^fi, **7>r> (II) K?k& 

[0 0 7 4] 

-r&mmn, (ID ioaatrt&cr^^ Lv^tEH^^^>^^> Mlttt 

ff t>ti& 0 
[0 0 7 5] 

H C 1 it«> *X7-(> (II) olicio-c^w, ^^7^>l*;n:Jt 
UHCi^o. 5^;v~5^e;v, jf4L<tt0. 8^;v~l. 6 ^frtoWkt x o 

(i) ^W-eilt^ifc^T'i^o 

[0 0 7 6] 

4fc, HC 1 ORJ&WU 20t~150lC, 0iL<liOt:-8Oti:U * 

[0 0 7 7] 

tffU * O * * "7 > (ID ©#**5WRi"*o ^*f©*S*> ^f^*X7r/ 

(II) ^RWKfllSS^^ofet^^ttKJStjU-T^^So — *«WK*^7-f 

[0 0 7 8] 

id LT#fbtL-2,^jSM(i, ffifflMl'iD. flt^*X7r/iiS (III) O 

(in) {±7W8twi?sffi-afcie>, itLt^oJi^»itffv\ ^<Dm<D^^K\± 1 & 

[0 0 7 9] 

hiks: (in) ; 

(R 1 ) (R 2 ) (R 3 ) PH • C 1 (III) 
[5**, R 1 , R 2 ^iO f R 3 tt> (II) iP5-t?*i. ] •CU*)S*l4*^7r/ 

(III) «4fl#fc Lt^lLTi/^ fclS? tt^o 
[0 0 8 0] 

£ tf> * * 7 > (HI) W^tis fl)x.tf. (* H-NMR 

im 2 xai 

_t&</9fjg lTMi?1&blntz*7>-7 4 >mffl& (III) fc^StL&RJfc'FW'ffcfc 

A#W-MfrfrW (I) SrSbfrt&o 
[0 0 8 1 ] 

SS2X3gH*V>Tfflv^^-S-r h 57'J -JU#V- (IV) «\ — (IV) ; 

M • B A r 4 (IV) 

^A^7^K^U ArliRff 6-2 0O7'J-^**t. ] -«t>£*L&o 
[0 0 8 2] 
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[0 0 8 3] 

Arte, Arti£U*»6~2 0> jSFi t < 6 ~ 1 0O7y-^it*4£ki t 

33 Lv> 0 
[0 0 8 4] 

-ftteftKti. 7x- * )V y - h 'J ;v^, > * - h 'J 2, 

3-^fy>J 2 , 4 - * >> U ;V&> 2 , 2 , 6 - * v U /Hfc, 3 , 

4 - if- 2/ y 3, 5-^r^>U;vai> ^/f^ 2 - t e r t - 7*Wx-^S> 
3-tert-W7x-)H, 4-tert-/f^7x^i, 2->b J E-v7x 
3-^F^->7x-;H, 4->^v7x-;H, 2- t e r t-Zh^V? 
x-;v*, 3-tert-7*Ky7x-il/i, 4-t e r t-rb^fV7x-;vi4if 

[0 0 8 5] 

fctf*L-Hfe5*; (I) fc*5V>t\ R\ R 2 i3 iOfR'^-t^TRII^C t e r t 
^oAr^x^ltli^, R 1 , R 2 :fe i^R^^^rlwiBt^^^n^^^^^ 

oAr^x-jvitli^^J;^:, f f 5 7 'J MbS-flfe (IV) SriteMiRL 

[0 0 8 6] 

£©i^HS^; (IV) ti§Wf b -;v>j?v- Kk-frWii, ^ 

blfc-g-fe (IV) tt, ZtLt>frhMtfix2> ltt* iz\±2l&$X±M.fr&t>^xm^Z>Zttfi* 
[0 0 8 7] 

b Mfr&'W (IV) iUtt, Vf^Af F9 7x-;Kf V- 

tb77'J-;v**i/-bM (IV) {±> £&I05&k:J: •} »w#A**-e § Zfzibifrt ■ 

[0 0 8 8] 

;©J:7*r>77V-^V->^!| (IV) tt, »HcftH*f<f-OiJffiv>t4 
[0 0 8 9] 

lit LTIi, _L&<7) * * 7 > (II) *»»§**»^Kfflv>e>tL*»iii:ra— 0«F 
[0 0 9 0] 

;<^)j:9^IMv^ci2Igli, fc-X^-f VftlfcEL (III) + 

iw#fc it»»LTv^ bmfeztL&&.m$Lt, T-v^r^-^^v-Yit^m av) t 

fcift^U ffi%<D4kWT-?tt&m (HI) Mfc^tr (IV) tMH^o 
[0 0 9 1 ] 

£ <0% 1 <b fLfc^jgifc . r b 5 7'J-MW Mfrfr** (IV) to^inM^ 

[0 0 9 2] 

ttz, i2Ig^^Tlt x h57 1 J-;v**U- b4b<&$> (IV) RJ6**R 

wnaifir-rsaft. «i*Mtt, 4 > (id 
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[0 0 9 3] 

> (II) OffiKfc J:oT*&.&5&^ *^"7^ V 1 ^e;WC*f-LT0. 55*^-5.5* 

L< iiO. 85-=e;v~i. 6 5^)V<Dmmx^m-^^^Mt L^ 0 ^fih<om 

a*- v - (i) SriUiR^sat-rsi t^-eiSo 

[0 0 9 4] 

rf77'J Mfc£-^ (IV) (DKmi*. KBfefo*- 2 0*C~ 1 5 0*C, 
L<li0t)~80ti:U ^oaftT?2 4 B# J£l I*U SP * L < \t 1 ~5f#fM#£$i^L 

- h (I) «r*JR^-C«jfi-r*ifc*»t?^ao 
[0 0 9 5] 

g«tti-ft^ (i) T?^$tL**x*-->AJi?i^- (i) «riG5#earc*&s£ 

[0 0 9 6] 

-ft* (I) : (R 1 ) (R 2 ) (R 3 ) P H • B A r 4 (I) 

[*«K R 1 liRf|(3~2 0©i2i7Wi, Mi4~2 0©i3^7;^;H 

R 2 !***]^, Jt«tU ~2 O0>#l»7>l'*>Hfe> m3~2 0©i2!7;H 
R^4~2 0O*3»7^^ 0t55tSfc3~2 0^->^D7JV^Vi, ItStlfc 

R'tt^ttKiFs &*Sci ~ 2 o^^i ^t;w*;i^> £mgc3 ~ 2 o oi2li7^ 

6-3 0 £tSttfc7~2 0«77^^i, J£ifflfc2~2 0 07^-^* 

. Rfitf&2~2 OOTJV^r-^^t/cti^icS ~2 0O7'J^S«V^f ^>*5pL, R 
\ R 2 *$J:tfR 3 tt, -g-tL-e'tLl^— CiI4otK^ X <, 
Ar«li6-2 OOTU -;^^^to 
[0 0 9 7] 

iztzLRK R 2 & XZFRttf-f^X^K t e r t-^f;V»> ^Ar#7x^^i 

coiHil 0*i£^"^^<ttt{^ a >j? v - Mb£-% (I) £iS«-eS£ 

jfttiii^iio *fr»K:i±, **7-f J' (II) ^VJRf 7 6~8 9%1I 

(i) *#5iJ:^-ciS. 

[0 0 9 8] 
[0 0 9 9] 

ir IjgT{± % Bf&^afeffrTTN *^-7^> (II) t H 2 S 0 4 *RjK$-tirSo 
[0 10 0] 

[0 10 1] 

**w«»jt^ftc*v>-r, Sitm^fc LTjBv^tL***^ > (ii) 

[0 10 2] 

H 2 S0 4 {i> ^mtLTfflv^tL % *r(DWkmi*!&lzmfcZfl%^#> 0. Hi 
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o 

[0 10 3] 

. Wx.if, *^-7-f>- (id c«s?:iiuu<, f7t^m^*^"7^> (ii) im 

[0 10 4] 

LXftfc>K& 0 
[0 10 5] 

ifciftW'fitffl4ii N (II) <DmMfc£ *^-7^r > l ^;wc*tL 

THaS 04^*0 . 2 5^-;V~2. 5 §f £ L < »± 0 . 4-=&;l/~0. 8 ;V CO t & 

Mfc^-t/ (I) ^SUf-eMt^-H^^o 

[0 10 6] 

H 2 S 0 4 (DKfcit, mWL*-2 Ot:~l 5 Or, $f^L<fiO < C~8 0 "C t 

^■oi&ffit?2 4 nHsuart. »i l< (±3 oft- 5 m^mnzmmLKifczmft t 

[0 10 7] 

mi' xmizi$wz>KB<D&r~n±, mz.&, 3zrb<d*x7 <{ > (id <Dj£&<DmM* 
ml, tii^*^7>f> (ii) o»^?i^-r^o m&-t&*x74 

[0 10 8] 

zi Lxnbti&Kfcmmi, &mmmz x o , »^*^7otii (v) ©it 

[0 10 9] 

— (v) ; 

[ (R 1 ) (R 2 ) (R 3 ) PH] (2-n) • Hn S 04 (V) 

[5£#, RK R\ R 3 ti-^ (II) fcH— nliOl^fil^it^to ] 
[0 110] 

a # u - Mfrfrlfc (I) *:*BI1-&o 

[0111] 
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m2' It(:^v^ffiv^tLSTh77'J-JV^l/-Hb^ti (IV) H\ #1' 

[0 112] 

*ift£-U Br^&ftTTMb-S'* (V) Mt-frW (IV) ££5U££-Mo 
[0 113] 

[0 114] 

nttt-Jiff"f Rm^m-r^nmit, s«M^*^7r/' (id o«i 

[0 115] 

fh77'J-^>-fM (IV) tfHSSffliMu £1' IgKisv^TflJ^fctLrt:*;* 
7>f> (II) WffiSKioTiiSri**, *^7r/l^^LT0. 5 5^-5.5 

•=e;i/> £f£ L < tto. 8 5^-1. 6 5*/i'©i6ffl^^ffl?*atf>j& , S$ Lv\, £*Lfc<z> 

$5>fcS£Lv\, f b77'J-iV^V-h^t (IV) <&tefflS#£©fEH"e*ai:. * 

7.*--7A^v- (i) *iMwsT?tijrrs£ fca*T&4o 

[0 116] 

7f77'J-^WfM (IV) <DRBl±, 0t~ 1 5 0*C^ lift 

l < iio°c~ 8 o *cfc u ^oaae*c2 Amm&ft, utL<i±i-~5mmmw^mmL 

- h ft-g-* (I) **JR^"CKji-t*ifc**-C§*o 
[0 117] 

umt-fz— (I) t^?iU*x*-7Ajjei/- F-fb^l (I) %M$iB.~eW2>z 

[0 118] 

ioi ^ &ft2«>IH&3r&££ftff'> * * # - * a # v - Mfrfr«y (I) 

jft*i ttfX%2> 0 ^fcftfctt, *A7J> (II) 3felgT\ *^tt$8 0-8 5%S1 
— * As}? l^- Mfc-fr* (I) Wifc^tlio 

[0 119] 

) "emZttZ***-? AsKV- Mfc^frW (I) Ltl±, £##H-J±. $ll~18t 
[0 12 0] 

£<d i 7 &:£3£BJ?<DS£:ii:fr?*£ J; «9#ib ft -7 a>Fw- Mb-£-% (I) f±> * 

Stix HNU-RJCEs /h#-S till e^fS. He c k^fk. IMKJ^ 

— Mt^^<D a - TV — ifftjfe^-R^ffi&Mj&fcJfc, Buchwa 1 d-H 
a r t w i g 7 ^fl:* if W^f -it^MIJDfi i ^i-f ;^Jl54 Wf-K 

[0121] 
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&&&i?<omKm. mm. 9Atm, mwo, mwtm., mwt&. mmmm., mm 

, 7-bf h tK'J Km, ->T >itHott: ZWmf h *U Ztib^rtM 

it-uv^o mt-^y^fy (ID * mt®. (ii) > Jiteft (III) '> JBMfca 

a*;v h (II) „ mAt-vtr* (II) , ^b^x-^A (III) „ Iftny^A (III) . 
fb/<9-?*A (II) „ Ift/^v^A (II) „ ^m^^?!f> (II) , M"^*'^ (III 
) , ftAft (II) , Si^A';v F (II) % mm-y^r^ (II) > Sfny-)A (II) 

»^yw (ii) „ "?yuv (ii) 7-tf;i/7-fe hi-- K -?yffy (in) 

7-tf;V7-b hi-- K ft (ID 7irf^7-bht-F, ft (III) 7-fef^74:ht- 
K (II) 7-fcf^7-fe h i"- h, (HI) 7-bf ^7-b h - 

yfrfl' (II) 7-tf^7-b>t-h, (III) 7-kf ^7-bft- n*;9 

A (III) T-b^;VT-tr hi-- h, /^y^A (II) T-fei^y-fe hi"- h. (II) 
T-tf-^T-b hi-- K MiitFV^A (IV) SjkMm-bifffmihlX&o fctiL 

[0 12 2] 

m&&mv>m j ik%0 1 LTli, ~?yiTy^ ft N rr/\*;vh, ^>y^;v, ;Vf-^A % n^? 

m^^jyv (id . m^ft (in) . (id % mt-vY*' (id > awt 

;l,r-->A (IV) „ Kfbny^A (III) > (II) . Mfii (IV) £ 
[0 12 3] 

M.&&m<V$£fct LTJi, -?yjfy, ft, - y <7";K ;i/f-^A, n-^^A 

7*h>$Mk 7$>#t#, xfV>y7r/M, tf'jv>|g#, vvn *-9->#t#£ 

t'tfmfbti, ztib<D&%imx-i> ^«jjcf±x f**;!'^-^^**^ (o) . 

tT* (v^n^-^^x h 7*-y) ft (0) . if* * i/cc— ;i/) 3A;Vf (0 

) , if* (is? o** ^yx>) -y^;v(0) > fcf* (^^n^iryx^) ^r- 

^A (0) , f>7ny>?AKf**^fx^ (0) , h'J* (^^yjf>7-t h > 
) yV^y^A (0) , tr* (^?>V-hV;V) ^no/^y^A (II) , 7'J^7 
^^A^ny'f K^v-, yvf-^x h 9> W->n*t>fi4 (0) tzb^mfb 

[0 12 4] 

±ifi*^tci5v^-cm^b^%t Lrfflv^tts— ^ (ii) x-mztiz**? 

j xo&itmtr&i ~4 c — jft^: (iv) t^^Ji^f h 77 V 

WJ£S5 ~ 1 0 K> ^WO^sJ'-'JA^V- h^% ( I ) OA##i£^l 1 ~ 1 
[0 12 5] 

-jftsS: (ii) ; 

(R 1 ) (R 2 ) (R 3 ) P (ID 
X*mZti&*X-7 -i y (II) i:LTf±. £lT©^*tet^>^^ ? ti^o 7i/5U T 
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[* 1 - 1 1 
^i-i 



R 1 


R 2 |R 3 - : 


t e r t — Z7f-)V \ 


t e r t—zf^JV \7kM 


tert —Zf*f-)V ; 


t e r t — Zff-JV 




t e r t ~ -7 s ? IV ! 


tert —Z7 s f-)V 


^?v j 


tert — Zf^/V ; 


tert —Zf^tV 


n-Zfxi fcVu 


tert —Zf'f'/V j 


t e r t — zf^JV 


n-zf^v 


tert — zf^/V 


tert —Zf^tV 


4 VZf^JV 


tert —Zf^fV 


tert -Zf z f~?V 


n —^l/^-tv 


tert — 


tert —Z7 ;s f->V 


y^z/^sv 


tert — z7*? m /V 


tert —Zf^)V 




tert —z7*J-?v 


t e r x—zf*fsv 


2—7* =f-JV— 1 ^l/^/V 


tert — z7 s ?fV 


t e r t—Zf^'V 


2, 2-Zy^/V-l—^jV 


tert —Zf^JV 


tert —Zf^JV 


n —^Zf^/V 


tert —z7*?fV 


tert —Zf^tV 


n-^P^/V 


tert —z7 z ?)V 


tert —Z?*f~JV 


J 7z7n \fjv 


tert —Z7*?/V 


tert —zf^/v 


sec —z/*f-?V 


tert —z7^;V 


tert —Zf^JV 


2 —^y^~)V 


tert —z7*? L ?V 


tert —ZfTtV 


3 —^y^)v 


tert —z7zf-?V 


tert — Zf^->V 


2 —^*cx/JV 


tert —z7*f L )V 


tert —Zf^JV 


3 -^^^ 


tert —z7 s 5 L /V 


tert —z7*f-jv 


tert —Zf^/V 


tert —z7"?/V 


tert —Zf^/V 


tert — TS/t" 


tert —ZfT)V 


tert —Zf^tV 


1, 1-^7^/vzfT/v 


\ t e r t —z7 : ?'fV 


tert —zf^f-JV 


3—7 ^?v— 3 —^y^v 


\ t e r t —Z7*f-)V 


tert —Zf"?)V 


1, 1, 2- 7T/vzTxi\fjv 


jtert —z7*J-}V 


tert —Z/^V 


1 —T-F-^i/^-sv 


tert —Zf<f-/V 


tert —zf^JV 


2-7^v- l -T^>^;v 


tert —Zf^fV 


tert —Z7*f-)V 




tert —Z7^?V 


tert —Z7 S ?*/V 


-s? u^^y^-sv 


tert —Z7*?-7V 


t e r t—Zf^JV 




tert —z7zh/v 


tert —Zf*7~JV 


1 — "f-tV^V V^*ci//V 


tert —z7*?-;V 


t e r t— Zf^)V 




tert —Zf^tv 


tert —Zf^JV 


2 —Ty^r^^sV 


tert —z7"?/v 


tert —Zf*J-)V 


1 -7^V— 2 —T^^Zs^JV 


tert —ZfJ-tV 


t e r t—ZfJ-JV 


2-7 =?/V— 2 —Tff^r^^SV 


tert —Zff/V 


tert —z7^;V 


Z7^^=-/V 


tert —Zf^fV 


t e r t—Zf^JV 


±/vh-hV;v 


tert —y^/V 


tert —z7 s f u JV 


7?-b})sv 


tert — z7zf~?V 


tert —Zf^jV 




tert —Zf^-tV 


tert —Z7*f-A> 


2, 3-*-i/VsV 


tert —Zf^/V 


tert —Zfzf-tv 


2, 4—^yV'V 


tert —Zf^JV 


tert —zf^JV 


2, 5— 3ri/!)/V 


tert —Z7*??V 


tert —Z7*?jv 


2, 6— *cfV/v 


t e r t — Z?3-;V 


tert —Z7*f-)V 




tert —Zf^)V 


tert —Zf^JV 


3, 5— ^D/V j 


tert —z7 J f~;V 


tert —zf^JV 
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mi-2] 



^1-2 



R 1 |R 2 




t e r t —'f'f-iv ! t e r t —-/"f-i\> 


2-ter t —z?^-;\sZ? 


s t e r t -^fr jter t —~f^ 


3 — t e r t -Zf^AsZt^—As 


tert — T^/V Iter t — 


4— t e r t —zf^JVZ/=c^jV 


t e r t -^f;> 


tert — 




t e r t —-Jrf-fr 


tert —Zf^?\^ 


3 —=r."r=./i^y=r.^=-/i- 


t e r t — Z?*ffr 


tert — Zf'fsv 




t e r t — zf^fr 


tert —Zf^JU 




ter t — ^^vV 


tert -v^V 




t e r t — Zf^fr 1 


tert —Zf^f-JV 




t e r t —Zf^As 


tert —Zf^/U 




t e r t — T^lfvv 


tert —Zf*f~A/ 




t e r t —Zf^As 


tert —Zf^As 


1, 1* — t*-^-37^U'>-— 2— Y^V 


tert — 


tert —Zf^f-A' 




t e r t — Zf^fr 


tert —Zf?-A>> 




tert — Zf^JV 


tert —Zf^A* 




tert — 


tert —Zf*f-A/ 


2-ter t-yh^>7x=./P 


tert — zf^A* 


tert — Zf^A* 


3 — t e r t — ^ h^r^x-/!/ 


tert — Z/^As 


tert — y^/l' 


4-ter t — y h^ri/Z? *i=- ?l> 


tert — Zf^As 


tert —Zf^f-As 




tert — Zf^As 


tert —if^A' 


3 — ^VUT 5/7 


tert — ly^vV 


tert —~?*f-As 




tert — Zf^As 


tert —Zf^fr 




tert —Zf*f~As 


tert —Zf^A' 




tert —zf^As 


a — 

tert —Zf^As 




tert — ^*f~fls 


tert —Zf^fr 




tert —Zf^As 


tert —Zf^-Jlr 




tert —ZfTAs 


tert —Zf^JV 


2 — ~7 =r. ^/U^c^/U 


tert —^^/U 


tert —Zf^A^ 


2 -xr^;W^;i/ 


tert —zf^A' 


tert —Zf'FA' 


3 — m^-^l^^v^/lx 


tert — z/^A? 


ter t—Zf^fr 


4 — ^Tz^A^iy^J^ 


tert —Zf^As 


tert —Zf^-Ar 


4— (2-xf^7x^V) ^^yv 


tert —zf^tV 


tert —Zf^fr 


4— (3— ^T^S^Z7^~ Ay) zf^)V 


tert —Zf^/V 


tert —Zf s 5-Jl' 


4— {4— ^TZ=l /UZ7^— M zf^fr 


tert 


tert —Zf^A? 




tert —Z/^A' 


tert —Zf^fr 




tert —Zf^As 


tert —zf^-JV 


l—'XfT—A' 


tert —~7*?tv 


tert — Zf^V 




tert —zf^fr 


tert —Zff-As 


1 — 


tert —Zf^f-fr 


tert —Zf^As 


1-*^^= As 


jtert —-f^tv 


tert —*7*$-A/ 


TV* 


: t e r t —zf^As 


tert —Zf^As 






>f VZf* tf/u 
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[*2-l] 



2 — 1 



R 1 


R 2 


R 3 


t e r t— 75^ 


tert —75/1/ 


** 


t e r t —7 5/U 


tert —7 5/U 


^5^/U 


t e r t -7;yV 


tert — 75/U 


:t^vu 


t e r t -75^ * 


tert — 7 5/U 


n-^nfcVu 


t e r t —7 5/U 


tert —75/U 


n -^/U 


t e r t —7 5/U 


tert -75/U 


/f y^/u 


t e r t — 7 5;> 


tert —75/U 


n — <>-^/U 


t e r t-7 5^ 


tert —75/U 




t e r t -7;;^ 


tert —75/U 




t e r t —7 5/U 


t e r t — 75/U 


2 ^/U- 1 -/<>^/U I 


t e r t —7 5 /U 


t e r t — 75/U 


2, 2-^^/U-l-^5vU 


t e r t — 75/U 


tert —75/U 


n -^^/U 


t e r t —7 5/U 


tert —75/U 


n-^^/u 


t e r t — 75/U 


tert —75/U 


/f y^n f/u 


t e r t-7?/^ 


tert —75/U 


sec — ^/^/U 


t e r t -7?/^ 


tert -75/U 


2 -^>^/U 


t e r t — T 5 /V 


tert —75/U 


3 — <>-^vU 


t e r t — 7§4/ 


tert —75/U 


2 -v^e/zt; 


t e r t -7 5/1/ 


t e r t — 75/U 


3 — /\^rS//U 


t e r t -7?/^ 


tert —75/U 


tert — :/^/U 


t e r t —75/1^ 


tert —75/U 


t e r t — 75/u 


t e r t —7 5/1/ 


tert —75/u 


1, i— S^^/KT^vU 


t e r t — 75/1/ 


tert —75/U 


3 — ^ ^/U— 3 — /<V^/U 


t e r t —75/1/ 


tert —75/U 


1, 1, 2-h'J^^7 P trt> 


t e r t —75/U 


tert —75/U 


1 -7^^/U 


t e r t —75/1/ 


tert —75/U 


2-^^/u- 1 -7^^ 


t e r t —7 5 /I/ 


tert —75/u 


^U^d tf/U 


t e r t —75/1/ 


t e r t -75/U 


n-O^/V 


tert —7 5 /U 


tert —75/U 


n/^^riX/U 


t e r t — 75/1/ 


tert —75/U 


f/V^ t3/^=^r v//U 


tert —7 5 /U 


tert —75/U 


2 — ^ ^vUv^ D^i/;l/ 


tert —75/1/ 


tert —75/U 


2— 7^V>^vU 


tert —7 5 /U 


tert —75/U 


1 ^-/U- 2 -7^Vf^/ 


t e r t — 75/1/ 


tert —75/U 


2—^ ^/U- 2 -7^-^^^/U 


tert —75/1/ 


tert —75/U 


7^,— /U 


t e r t — 75/1/ 


tert —75/U 


sfvUl — MJ/U 


tert -7?^ 


tert —75/U 


^->y/u 


tert —75/1/ 


tert —75/U 


/N7- b y/u 


tert —75/1/ 


tert —75/U 


2, 3-^rv-y/U 


tert —75/1/ 


tert —75/U 


2, 4— ^v-y/u 


tert —7 5/U 


tert —75/u 


2, 5 y/u 


Iter t — 75/1/ 


tert —75/U 


2, 6-^v/y/u 


Itert —7 5/1/ 


tert —75/U 


3 > 4-^>y/u 
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[162-2] 
2-2 



' R 1 R 2 i 


R 3 


teit-7^ tert-7^ |3, 5— >V 


.teit-7^ ! ^ 


' t e r t — T^/I' tert -7^^ | 2 - t e r t -/f/U7i-/l' 


; tert-7^ tert-7^ 1 3 - t e r t -^7a=A- 


iter tert— T%fr ! 


4 — t e r t — 7^*7x.xvU 


iter tert -75^ 


2 -xr^*7xn/l/ 


Itert-TS/l/ tert -7i/l^ 


3 -xt-*7x^* 


■ter t-75/^ ;ter t-75^ j 


4 -X7x;i/7xx/l/ 


:tert-7$/P .tert-7^ 


2-tf7xx));l/ 


'ter t-7^> .tert -75^ 


3— tf7=c=y* 


Iter t-75* |ter t -75* 4 — ^37==?* 


Iter t -75* tert -75* ; 1 —^7^* 


t e r t -7 5* iter t —75* j 2—77^* 


tert —75* ; t e r t —75* 




tert —75* iter t— 75* 


2—^ h*5/7*:=* 


tert —75* Iter t —75* 




tert— 75* tert— 75* | 4—;* h^rV7x^* 


tert —75* ; t e r t —75* ! 2 — t e r t — :7 1**5/7 


t e r t— 75* iter t-75* j 3 — t e r t 1**5/37*= * 


tert -75* Iter t-75* i 4- t e r t -^h^^^n* 


t e r t-7 5* Iter t-75* ! 2-^f*75/7x^* 


tert —75* 


tert —75* ! 


3 -SO* ^*7 5 y 7 *=* 


tert —75* 


tert —75* 


4 — ^ ^*7 5 / 7*=* 


tert —75* 


tert —75* 


2* — ^f*75^- 2-t?7m=!J* 


tert —75* 


ter t — 75* 


8 - ^*7 5 / - 1 -t7f/^ 


tert —75* 


tert —75* 


2' -^f*75/-i, l' -tWi-y 

-2— f* 


tert —75* 


tert —75* 


-<:/$?* 


tert —75* 


tert —75* 


1 —7*=*=^* 


tert —75* 


tert —75* 


2 — 7 * xi/VnL^/lx 


tert —75* 


tert —75* 


2 — =7 =/W< > 


tert —75* 


tert —75* 


3 — ^^=/W<>>yU 


tert —75* 


tert —75* 


4 — =y=*'0'SJ* 


tert —75* 


tert —75* 


4— ( 2 -xfx;l/7^^*) 7^* 


tert —75* 


tert —75* 


4— (3— =7=*7==*) ^* 


tert —75* 


tert —7 5 * 


4— (4— xfr:*7x^*) 7^* 


tert —75* 


tert —75* 


tr=* 


tert —75* 


tert —75* 


^*y* 


tert —75* 


tert —75* 


i -:*-^=* 


tert —75* 


ter t — 75* 


=^F-=* 


tert —75* 


tert —75* 


i — tr=* 


tert —75* 


tert —75* 


1-31-^=* 


tert —75* 


tert —75* 


7U* 


tert —75* 


tert —75* 


2 — :*-^*T=* 
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22/ 



[*3-l] 



3-1 



R 1 


R 






1 — T^-W^/U 




1 -7^Vf^ 


1— T^VV^/t' 




1 -T/vyf/u 


1 -7^^ 




• 1 — T^Vv^/i' 


1 -7^/^ 






1 -7y-vyfyu 


n -y'^-A- 


1 —TP'^sf-fl' 






I -T y-rtsT-A' 


1 -Ty-vWf-A* 


n 


1 — 7^VfA< 


\—7?srZ/ s f-A' 






1 — TtJ'W^vV 


n — ^= 3 Pv'^ 


: 1 — T^V^/V 


1 -7^77^ 


2-y-fvI^-l "V^/l- 


: l -T^vyf^ 




2, 2— t^oL^jU— 1— mfvu 


: 1 —TP-W?-*' 


1 —T^-^ly^-?^ 


— — ■ 1 

n — XT^VV j 


; i -7 






: 1 


1— T^-^V^V 


-r yyp i_"yi- 




1 —74f-*ls9-A> 


sec —-?*f-A> 




i -7y?yf^ 


2 — ^V^/V 


1 —7^^A- 


1-7^^ 


3 —- 


1 —T^> S ^A' 


l-7yvyf;l/ 


2 — ^3rvW 


1 —TV^rl^^A' 


i -7y^^v 


3 — ^=frvW 


l-T_gV____^ 




t e r t —-?*5-)V 


1 -T/Wf^ 


i-7y?>f^ 


t e r t-75/i/ 


1 -7 A* 


1 -7^Vf/U 




1 -7/^>f ^ 


1 —7#-*l' l f-A' 




1 -7^Vf-/^ 


1 — 7j''-7>'f^ 


1, 1, 2- hi;^^:/*-^ 


1 —TtPW^vi' 


l -yy-vyf/b 




1 -7^^ 


1 -7^^ 




1— T^iy^-A' 


1-7^^ 




l-T^^A- 


1 -Tp-vlsf-A' 




1 -7^-7>f/^ 


1 -7^^ 




1 —Tp^rl/'f-A' 


1 -7yvVf;l/ 




1 -7^yf/P 


i -7y?yf/v 




1 -7/v>f;P 


X—T^^-y^A' 




1 —Ttf-^ls^^ 


\—7?-vl<"f'A' 


1 — ^V— 2 — T ^ 


1 —Tff-^^'3-A' 


1 —7 tfTl/J-JV 


2 — ^VV— 2 —T^ls^As- 


1 -7y-7>f-^ 


1 -7^7^ 




1 -T?^S S }-A> 


l-7^yf;i' 




1 —T?**l^-A* 


1-7^-vy^ 




1 —Tp-wrA* 


1 —Tf-srlsf-A' 




1 -7^yf^ 






1 -7y-7Vf^ 


1 -7^>^ 


2, 4— =¥iyy^ 


l -7y?yf;> 




2, 




1 — T^-^V^/^ 


2, 6— ^y^A- 


1 —Ttf-^l/^JV 


1— TjT-rl'&'A' 


3. 4— drv'y^ 






3, 


1 -7 
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[«3-2] 



3-2 



r 1 !r 2 r 3 


1 -Ttf-^^zf-jV j 1 — T^-^^A- 2-ter t-^V7i-;> 


1 1 -7y-7yf^ ' l -7^>f^ 


3-tert — y^yu^cc— /iv 




4 — t e r t — zf^Ji^Z7sLZ=^/v 






i — T^-^^^-yU : 1 — T^?>:fvU 


3 -xrz:;l/7x^ 


i — r^y^7i/ ! 1 —ytf-^l/^/V 






2 — tf^zn^ U/U 


1 — ~T Jf^r^s^f- lis i 1 — T^-^ l/^As 




i — ~r*f-& ;u i — tj>?-^ v^yu 




_L J yr ^< <y J J*r A. S y ^ >S J ' *^ 


1 ~ ^f^J^jU 


_L / / ^ ✓ y / ^ X J y ^ ^ y ' 




1 — T^-v^fvu : 1 -7^yf^ 


1 1* — UV— 2 — -</V 


1 -T^y^ 1 —7^^^ 






3 — >4 h^i^^7 zr.zz.JU 

xJ s | V ^ ^ ■ ' 


1 — T ^ V^vU- . 1 -T ^ 




1 — T^S^/l" \l—74f-**7-A' 


2 — t e r t — ^^^zn^/V 


1 —7 P'Vl/'f-iSs 1 i -ry^yfA- 


3-ter t — 3^ K v^^zn— /V 


1 —T y-^rl/f-JV j 1 -7ywf/l/ 


4 — t e r t — K 1/37 m ^-/U 


1 -T^V-^t- i 1 — T^-W^W 




1 \ 1 —7 


3_c^^^/j>T5 7^7zfLZz.}\/ 


\—7^^f-^ 


1— T^VfA' 






1— T^V^V 


2* — ^^7 5 7 — 2 — h + 37 ji^y yi> 


1 —7?-? "yf-fls 


i -T^yf/v 


g — ^f-jVT y — 1 — ~7~:7:fvU' 


1 —7 V-^l/^f-)^ 


1— T^^^VV 


2* -^f^75/-L 1 * —\£-)-?& X^ls 
— 2— 'OV 


1 ~7^>"f-^ 


1 — 7^yf;> 






1 —T#-*ls*?Ji' 


1 — ^^^yPoci^-yU 




1 -7^yf^ 


2 — 37 3in/i>ac^/V 


1 —7y-*>^->V 






1 -7^^/V 


1 -T^yf^ 


3 — ^^n/lA^VvvV 


i -7^yf/i' 


i-7^yf/v 


4 — jc-t-^/I^^v^W 


1 -7yvyf;i/ 


1-7^-7^ 


4— (2— ^-r— 4^7x= AO 


1 —7^l/=f-)\^ 


1 — WW 




1 —7#-*Z/*f-?^ 




4— (4— xr=^7x= /i') rf^-?\s 


\-7#-^^=f-)\> 


i -r^ww 
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h y 








1 — 7x-/^f- 


✓^7— h y * 

* 






2 — T^i^* 


2 — "7 jL^/Ixrc^- 


hy* 


i 


2 -7^-7 J^/W 1 2 -7^Wf-> 

i 
i 


2 — rn^^/W<>' 


✓*9— h y* 






2— 7&-*l/=f->V 


3 — m^^/U^V 
5** 






2— T£*ef*rt' 


2 — T^V^^/U 


4 — if^;W<y 
5** 






2-7^-7^/P 




4— (2— c^-^/V 


. a «— 1 %» _t 




i 


2— T^^* 










2— T^>^* 


4- (4 -m^-^ 


/V — r 




2— T^'V^A' 


2-7£V^* 


tr^* 


hy* 




2— Tifolsf'A' 


2 —7 F^Zs^-^ 


>*^y* 


—h9* 




2— T ff-v"**?-*' 


2—7^^^^ 


i -^t^* 


— h!7* 




2-T ^ Jl- 


2 —7 V-^ls^fr 




hy* 










^9-hy* 




2-7^?^ 


2— 7^>^* 


1— ^Tpf^/v 


hy* 




2-7^i/f;l« 




TP* 


h y* 




2— T A* 


2 -7^>f ^ 


2 —HrP^r^V \s<9— hl)^ 





[0 16 6] 

[^»J 1 ] 

[0 16 7] 

v — t e r t — •7 > ^-;V^ f-JV^^.^ — $ F7 7x-jV/t>- h <£>g£di 

- 1- &3X<9#tj\ t e r t - /fWf ^*X7-{ > 6 . 4g (4 0 5 U *;V) £ <£ 
TF^-79>6. 4m 1 7 7X3fitI#LTi;-tert-7WW 

^7^f >*»»$*feo *#*»ttL***?>, 5 £5&£R 8. 0ml (4 0 5 

{±SlE#2 004-3093287 
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v**) im*., 2 5x;-eimmnWLtz 0 tts*^^7 h^yy^-izx^mL 

[0 16 8] 

^irf77x;H>-M5. lg 4 ^^^6 0ml triDIl*) 

. 77^3rt-eI#LTVf^ 7Aff77i-**>- b 5:?#ff?^o «£«L 
^?Mt*:$fc&~#ibtLfcv- t e r t - 7 -i > MW&Vfcfefe 

£flPx_. 2 5t;-e3B#W«#L*:o RBS»T^, *fffiW*a&Lfco #^tt/c^Srh;V 
x>100mlC50t fc-CJRffl £ 2 5t KVfrWik^ MM l» h > 1 0 0 m 1 Tr 

ifei£Lfco ? C# f> tL?tg B B H ^ ^ ^ / - jh o o m n: 5 0 1 C r |i $ 2 5ti: 
*£*P^ «jSL, ^^7-;H 0 0mlt$iU;o ^fctifciBhSi* IWfci" 
jy- t e r t -/f^^f^V^^^-^Af ^77i»H>- M7. 1 g£6-fe/M 

H H H fcLT#fco JR^ (^e;v%) «\ y-ter t -7*f ;v^< f 7 ^ >i$-e 8 9 % 

[0 16 9] 

(1) Ml 9 2 - 1 9 6t (#»»JK) 

(2) IR7x^^b;V (KBr) 2 3 5 9 cm" 1 

(3) 'H-NMR^^^bJl/ (5 in DMS0-d6) 

1. 33ppm(d, 18H, J = l 6. 7 H z , H3.C - C - P ) 
1. 83ppm(d, 3H, J = l 3. 6 H z . H3C-P) 

5, 27-7. 18ppm(brd, 1H..H-P) 

6. 80ppm(t, 4H, J = 7. 1 5 H z , P h-B) 

6. 93ppm(t, 8H, J = 7. 34Hz, Ph-B) 

7. 20ppm(brs, 8 H. Ph -B) 

(4) 13 C-NMR^^7 f;v (5 in DMSO-d6) 
-3. 2ppm (d, J = 4 3 . 5Hz, H3C.-P) 
26. Oppm (s, H3C.-C-P) 

30. 8ppm (d, J = 3 7 . 9Hz, H3C-C.-P) 
12 1. 4ppm ( s , P h - B ) 

125. 2ppm (dd, J = 2. 5Hz, 5. 6Hz, P h - B ) 
135. 5ppm (d, J = 1 . 9Hz, P h - B ) 

163. 3ppm(dd, J =49. 4Hz, 98. 5 H z . P h 4ft-B) 

\%mm 2 ] 

[0 17 0] 

V- t e r t -y^fr* f;v^/t-7Af h 7-^7 - b U JV^V- Y<DM& 
^i: 7 ;V i L/: 3 0 m 1 O 4 7 P 7 7 7, 3 mW&W., mSLft* £TfV J*U 

- h £S5t«9#&j\ a J- tert -7 , WW7s7'f >6. 4 g (405 'J^V) 33 J: 
Tfs\7°?y6. 4ml *m.*)M 1 0 . 777,3ftfi#Uv - t e r t-7f 
*7-f >*»»$-frfco *#*««L*tf*^ -€-©»*K4 JUfeHEBtl 1 . 0ml (2 2 

U -7-ter t -r-^;v^^;v*x>'^ ^o^*5tBLfco RJ&*7«, 3i£U 7K 
Jf£^-7°*>6. 4mK-HtUo £4>>jcJg£tiU ^7-tert-7fWfW77 

[0 17 1] 

3oomi«47n77X3i;, mnmrn, umn&zw&u- h&utijtttf. vr 
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^Ar hy-^y- ^ V A'tfl'- h 1 9. lg (4 8 5'J . fb7kKn77^ 

1 0 0 m 1 i3 <fc tf > frx- > 100ml £4 77^^|*|l?gj|UVf -7Af b 

i?-t e r t -y^;V^^;V*^-7-f >^mmOTK?#^^iPx.> 2 5t:T'3B#^a#L^ 
o KJofeTifc. *rttiW*«flfcU h;i^>2 0 0 m 1 -CtfeifrLfco #"btL7c^ H H H ^7jc2 0 
0mlC5 OtCTlS?*, 2 5 "C JtiftU 7jc2 0 0 m 1 "C^UfCo $ <b 
\zftbtLizm&%* ?S-)\'2 0 0m 1C5 OtCtli?^ 2 5tt:^iflf, ML 
, * ^7-;v2 0 0m 1 X~m&L?Zo ftbtiiztii I»tt4^-tert 

-^V*** — >7 Af h ? — — b «J ;V**V- f 1 7. 2 g ^fife^B t LT 

o 

[0 1 7 2] 

( 1 ) IfejA 1 5 7 - 1 6 6 "C (SMPMOSE) 

(2) IR^^7f;V (KBr) 2 3 5 9 cm" 1 

(3) ^-NMR^^^f^ (5 in DMSO-d6) 

1. 32ppm(d > 18H, J = 16. 5H z, HaC-C-P) 

1. 81ppm(d, 3H, J = 13. 6Hz, H3.C-P) 

2. 15ppm(s, 1 2 H, H3lC-C 6 H 4 -B) 

5. 18-7. 08ppm(brd, 1H,.H-P) 

6. 72ppm (t, 8H, J = 7. 70Hz, H 3 C-C 6 H4_-B) 

7. 05ppm (brs, 8 H, H 3 C-C 6 H4_-B) 

(4) 13 C-NMR7,^7hiV (5 in DMSO-d6) 

3. 2ppm (d, J = 45. 4Hz, H3C.-P) 
20. 8ppm (s, H3C.-C6H4-B) 

26. lppm (s, H3C.-C-P) 

30. 8ppm(d, J = 37. 9 Hz, H3C-C.-P) 

126. Oppm (dd, J = 2. 5Hz, 5. 6Hz, Hs C -.C6.H4 - B ) 

129. Oppm (s, H 3 C -Ce H4 AB.-&) 

13 5. 5ppm (d, J = l. 2Hz, H3C-C6.H4-B) 

160. 2ppm (dd, J=49. 7Hz, 98. 8Hz, H 3 C - Ce_H4 4 »- 

B) 

mmm 3 ] 

[0 17 3] 

HifrW2 4>S>- t e r t -T'Wf^?^ >6. 4g (4 0 5'H^th , J- 
tert-7*W^708. lg (4 0 5'J^V) fc:ft*.fcJBWk ITOiCfrofco i 
HJ-ter t -yfjl/^X^-^Ar h?— h y ;V**V- h 1 9. 0 g 

2 

[0 17 4] 

is -e&ofco 

( 1 ) !*!,£ 1 7 9 - 2 0 1 V (frffiUM) 

(2) IR^^7hJV (KBr) 23 59cm" 1 

(3) 'H-NMR^^7 (S in DMSO-d6) 

1. 49ppm(d, 27H, J = l 5. 2Hz. H3 C — C — P) 

ffiiE# 2004-3093287 
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2. 15ppm(s, 1 2 H, HjlC-C 6 H4-B) 

5. 2 3 - 7. 0 7 ppm(brd, 1H..H-P) 

6. 72ppm (t, 8H, J = 7. 70Hz, H 3 C-C 6 H4-B) 

7. 05ppm (brs, 8H, H3C-C6H4-B) 
(4) 13 C-NMR^^^F^ (5 in DMSO-d6) 

20. 8ppm (s, H3C.-C6H4-B) 

29. 3ppm (s, H3C.-C-P) 

36. 3ppm (d, J = 2 8 . 6Hz, H3C-C.-P) 

125. 9ppm (dd, J = 2. 5Hz, 5. 6Hz, H3C-C6H4-B) 

129. 0ppm(s, H 3 C-^6.H 4 4»-B) 

135. 5ppm (s, H3C-C6H4-B) 

160. 2ppm(dd, J=49. 7 Hz, 99. 4Hz, Hs C - Ce H 4 4 ffi.- 

B) 

imMw 4 ] 

[0 17 5] 

-J- t e r t --fj-)V^)V^^-^-^ Af f77x-J^'l/- V<DMik 
iiiioy- t e r t - ^f ;v> f ;V*7 7^6. 4g (405'J^V) &v~t 
e r t-7*f;vxf;v*^7>f>7. Og 0 Kftx-^J^k HfilfcfTort: 

o IMht^y- t e r t-7*f ;i/xf ;V^^*-7Af F7 7x^V*>- M 5. 8 

g^aMBULt#/;o JR*s (^e;v%) «\ v- t e r t-7*f ;vxfwx70i 

i£-C8 0%t?^)-3^o 
[0 17 6] 

itL*JJJLT^-t*ft-e^*fL, rajeL^IS*. v- t e r t - -f^-frx.**/** 

( 1 ) Mfc£ i 7 4 - 1 8 8 *C (##ffl|g) 

(2) I (KB r) 2 3 5 9 cm" 1 

(3) 'H-NMR^^^ Yfr (d in DMS0-d6) 

1. 30ppm(dt, 3H, J = 18. 7, 7. 70Hz. H3C-CH2-P) 

1. 38ppm(d, 18H, J = 16. 1Hz, H3 C — C — P) 

2. 3 3 - 2 . 3 9 ppm (m, 2 H, H3C-CH2-P) 

5. 92ppm(brd, 1 H, J = 4 6 6. 6Hz, H-P) 

6. 79ppm (t, 4H, J = 7 . 15Hz, P h - B ) 

6. 93ppm (t, 8H, J = 7. 34Hz, P h - B ) 

7. 19ppm (brs, 8 H, P h -B) 

(4) 13 C-NMR7^^hJl/ in DMSO-d6) 
7. Oppm (d, J = 41. 0Hz, H3C-C.H2-P) 
11. Oppm (d, J = 6. 2Hz : H3C.-CH2-P) 
26. 3ppm (s, H3C.-C-P) 

32. 2ppm (d, J = 3 5 . 4Hz, H3C-C.-P) 
12 1. 5ppm(s, P h -B) 

125. 2ppm(dd, J=3. 1Hz, 5. 6 H z , Ph -B) 
135. 5ppm(d, J = l. 2 H z . Ph -B) 

163. 3ppm(dd, J=49. 5Hz, 98. 5Hz, P h 4 B.- B ) 

mmm 5 1 

[0 17 7] 

n-7fJVy- t e r t -T'f ^»7,»X7At F77xa^V- h (DWkik 
Mt&WKDis- t e r t -f^-AsJ-l-fr*^? J V 6 . 4g (4 0 5';**) *n-7* 
W-tert-7*f^7r/8. lg (4 0^;^) Kftx.fcJstf'k ra»Kfr 
o/co Bftti-& n-7'f^y- t e r t -7*fH^*-7Af h 7 7x-;v*>- h 

2004-3093287 
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1 5. 9g*Sfeg B UU#/:„ AX* fi, n-^W-t e r t 

[0 17 81 

( i ) ttjec i 5 6 - i 6 2 1; (s-fffaffi) 

(2) IR^^^h;V (KB r) 2359cm- 1 

(3) 'H-NMR^^^h;V (3 in DMSO-d6) 

0. 93ppm(t, 3H, J = 7. 3 4 H z , HsC - C H 2 - C H 2 - C H 2 - P ) 

1. 40ppm(d, 18H, J = 16. 1Hz, H3C-C-P) 

1. 43-1. 51ppm (in, 2H, H 3 C - C H 2 - C H 2 - C H 2 - P ) 

1. 59-1. 61ppm (m, 2H, Hs C - C H 2 - C Hj.- C H 2 - P ) 

2. 2 8 - 2. 3 8 ppm (m, 2H, Ha C - C H 2 - C H 2 - C H?_- P) 

5. 21-7. 18ppm(brd, 1H, H-P) 

6. 79ppm(t, 4H, 1 = 7. 15Hz, Ph-B) 

6. 92ppm (t, 8H, J = 7. -3 4 Hz, P_h-B) 

7. 18ppm(brs, 8 H. Ph-B) 

(4) 13 C-NMRX^^f;V (5 in DMSO-d6) 

12. 8ppm (d, J = 40. 4Hz, H3C-CH2-CH2-CH2-P) 

13. 2ppm (s, H3C-CH2-CH2-CH2-P) 

23. Oppm (d, J = 1 3. 1Hz, H3C-CH2-CH2-CH2-P) 
2 6. 3ppm (s, H3C.-C-P) 

28. 5ppm (d, J = 5 . 6Hz, H3 C — C_H 2 — C H 2 — C H? — P ) 
32. lppm (d, J = 35. 4Hz, H3C-C.-P) 
121. 4ppm (s, PJl~ B ) 

125. 2ppm(dd, J = 2. 5Hz, 5. 6Hz, P_h.-B) 
135. 5ppm (d, J = 1 . 2Hz, P_h-B) 

163. 4ppm(dd, J=4 9. 4Hz, 98. 5Hz, PJ.4»-B) 

mmm 6 i 

[0 17 9] 

sec -ZfJ-fr-J- t e r t -/f)V»X»-»Af fc 97x^W- > <DUM 

y-ter t-T'fm?^^^?^ K.7. 2 g (4 0 5 U-=E;V) 
, mtm (I) 0. 040g(0. 405 U * ;V) £ «fc -r h^fc Kn-77>7. 2ml* 
S^flfcofco ii^ ^ib^Dfesec -yf^i'D^'f K4. 8 g (5 2 5 U-=E;V) 
&JRv^*>>*A 1 . 3g (5 2 5V*;V) W^fb7liI f D77>2 0gK*iIL 
TjsWc sec -7f^^V7i^nH K«F»*rtii.l 0-2 0 "CC 1 B#Ft9:WC 
ITLfc, -£-<7>&> 2 0~3 0tt2HfWL!to ^^n^h/?7-f-i:TdffL 
, v-t e r t-7*f^7-ftX^n?/f KOi**fl[gU^o KtSffrTIk > ^ 
>26ml»U 5%«tH. 8g (65'JtJV) &*TF LT^*-:/* 

»LT*«Ut«lt*n. 8mlt«»U. 
[0 18 01 

o — h *^i9#tt. ^fe^#<btt/c sec -7f^v- t e r t -7f)HX7^ 
£*»)JR*K <e©»»C5a^»8. 0ml 0 &jtrax-> 2 5 < C-C1B#W 

SI^Lfeo *M8WI HfA9 h 7^7 4 -bZXfrffi U s e c-7^v- t e r t - 
-f*fr**-7 4 ><Dm$z*&nVtZo jR*S*T&. ?3i£U tWS £ ^ 7° * > 8 . OmlT 
^L^ 0 COsjcJlfctt, s e c--7T)W- t e r t - 7*)l>*X y -f VtfWH 
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[0181] 

3 0 0ml<D47P77^3i:, »8MK1t. zajgff^ J: n - h ZJR. *) fj-»j\ V 7* 

^Arh 77i-WV b 1 5. lg (445 'J*;V) ££^7X6 0 m 1 £i<9 3£i9 

%<Dfem"%\^bintz s e c -7*}- frit- t e r t -^/nfc* 7 * 

1 0 Om nc5 oterii?*, 2 5t;£$-:tt& ml. m^'/io 

Om 1 T'^lf-L/Co £ kK^fctLfcilNI** -JH 0 0 m 1 i: 5 0 TCKTJKiSS*. 
2 5"CK?£*P^> ^^y-;H 0 0ml«U; o #"b;!x£,1& l F H £f£:lft£it\ 

gfl5tt^sec -7*f;i/y- t e r t -7fm*->)A7 h77x-;i/^V- }> 1 
5. 7g^fi^ B UU#/; 0 tt$ (^E;V%) f±. -7-tert-7fJV*7 7^t^ 
K&ig-C 7 5 %"C*> o 7^o 
[0 18 2] 

ZtL*&TK7F-rj3&T?fr%t L. EUfeLfciir*. s e c -7*f^y- t e r t -7*f-fr 
*^*-'7Afh77i-A'#V-ft?Jb*iit«SL^:, 7>#Ht. & iO'WttfltttJa 

( 1 ) 1 8 4 - 1 8 7 "C 

(2) IRX^^ f;V (KBr) 2 3 5 9 cm" 1 

(3) ^-NMRX^b^ (3 in DMSO-d6) 

1. 03ppm(t, 3H, J = 7. 34Hz, H 3 C - C H 2 - C H- P) 

1. 3 8 - 1. 4 4 ppm(m, 3 H, HsC-CH-P) 

1. 41ppm(d, 9H, J = 16. 0Hz, HsC-C-P) 

1. 45ppm(d, 9H, J = 15. 8Hz, HsC-C-P) 

1. 6 4- 1. 7 8 ppm (m, 1 H, H3C-CH2-CH-P) 

1. 81-1. 93ppm(m, 1H, H3C-CH2-CH-P) 

2. 7 3 - 2. 7 6 ppm (m, 1H, H 3 C - C H 2 - C H_- P ) 

5. 22-7. 19ppm (brd, 1H, H_- P ) 

6. 79ppm(t, 4H, J = 7. 1 4 H z , P h -B) 

6. 93ppm ( t , 8 H , J = 7 . 34Hz, PJl~ B ) 

7. 19ppm(brs, 8H, P h -B) 

(4) 13 C-NMR7;^^hJl' (5 in DMSO-d6) 
12. 3ppm (d, J = 1 1 . 2Hz, H 3 C_— C H — P ) 
15. 2ppm (d, J = 2. 5Hz, H3C.-CH2-CH-P) 
2 6. 5ppm (s, H3C-C.H2-CH-P) 

27. lppm (d, J = 34. 9Hz, H3C-CH2 — C_H— P) 
2 7. 4ppm (s, H3C.-C-P) 
27. 8ppm (s, H3C.-C-P) 

33. 8ppm (d, J = 32. 3Hz, H3C-C.-P) 

34. 2ppm (d, J = 31. 1Hz, HsC-C.-P) 
121. 5 p p m ( s , P h - B ) 

125. 2ppm (dd, J=3. 1Hz, 5. 6 H z , PJl~ B ) 
135. 5 p p m ( d , J = 1 . 2Hz, P h - B ) 

163. 3ppm (dd, J=49. 4Hz, 98. 5 H z . P h 41-B) 

mmm i ] 

[0 18 3] 

ftfrlZgmm& Lfc 1 00mK547P75^3|:> ft#£1t. J^ffis «t iFyA n - 

•7-tert-7fm7-ft^^n 7 'fK7. 2g (4 0?'J^) 
> &ltm (I) 0. 040g(0. 405 h5tK077>7. 2m 1 £ 

fii9^o7t 0 3bP>^Li6'>^n^4r->;v^D7-f K6. 2g (5 2?'J^) t 
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i&Jgv^v"? A 1 . 3 g (5 2 5 i»?)fh7tKo77 , /l 9 gtfT'ltLt: 

is nAdfyjw^^v >)A^n7-f K?#?££l*liai 0 — 2 0 VC 1 BfffljMtTiai 

TL/;„ *-tf>$L 2 0~3 0t-C2HBS^Lfc o ^^nYb^77-f-CtML, 
v-t e r t-7*fM^7^tX^n 7 ^ KOM**«tBbfco R&teTtii. Yfrx-> 
2 6ml»U 5%Itl 1. 8g (6 5V-=E;v) ^ITLtv^y^AlM 

UTfl-RU *«MI**1 1. 8ml«L/; 0 
[0 18 4] 

n- b Sr^tttf, %\tZ.%hfatzis?X2^*~s)W- t e r t -7*f^*^7'f 
*4!)JR»K 8ml (4 4 5V^) 2 5 t"P 1 RfrHHWPLfco 

7r/««Uo RlSHTfc, 3HfcU 7Wf£^7°*^8. 8ml«U, 
[0 18 5] 

3 0 0ml«47P77^nH, »j&tM3 * u- h fcJRIJtttt. vf 

^Afh 7 7x-;v**W h 1 6. 4g (485V # ± IF tK 6 6 m 1 ST**)!**) 

> 777>3rttI#LTVf-f 7Afl>77i-^- >*»#f$*feo L 

^<D'fe&fc9cK&bti?z : y?U'\* 9 sfrV- t e r t 

a Uh]Vx>i0 0mli:5 0t(:Tli?^ 2 5 "CKHfrSHk ffll U b^t>10 
0ml -C^LTto ZhKnhtifzl&MiZ* 9J-fr \ 0 0 m IK 5 OtCTlSH, 
2 5lCMt, ML, >^7-;H 0 Om 1 TifeifrLfco ff&ttfcttll* 
@ftj£-^&^tt^^v;l'v- t e r t -7*f^*^%-7Af h 57i^*>- h 1 
5. 8g^aMa B H ^Lt#^ 0 W tt, 3>- t e r t-/*f ^*^7«f 

^ n 7 A YWfct 7 2 o fc 0 

[0 18 6] 

(1) »jSl71-178t (frMUM) 

(2) I R*s<? (KB r ) 2 3 9 0 cm -1 

(3) 'H-NMR^^^ h ^ ($ in DMSO-d6) 

1 . 16-1. 3 5 p pm (m, 3 H, i/?DA4f^2t) 

1. 38ppm(d, 18H, J = 15. 8 H z , HsiC - C - P) 

1. 62-1. 75ppm(m, 5H, y^n^^2ft) 

1. 83-2. 03ppm(m, 2H, u^i/lV 2 ffi) 

2. 60-2. 72ppm (m, 1H, *s9 n-Mf- i/fr 3 ffi) 

5. 75ppm(brd, 1 H, J=4 6 2. 3 Hz, H-P) 

6. 80ppm(t, 4H, J = 7. 15Hz, P_h-B) 

6. 94ppm(t, 8H, J = 7. 34Hz. Ph-B) 

7. 22ppm (brs, 8H, P h-B) 

(4) "C-NMRX^^f;!' (5 in DMSO-d6) 
24. 7ppm (d, J = l. 2Hz, ->^nA*^2iR) 
26. 2ppm (d, J = 1 1. 8Hz, U^* s sn> 2 ffi) 

2 7. 6 p pm (s , H3C.-C-P) 

28. 9ppm (d, J = 3. 7Hz, y^DA + y;V2I) 
30. 8ppm (d, J = 34. 2Hz, 2/*tt'\*->*'3iR) 
34. Oppm (d, J = 3 1 . 7Hz, H3C-C.-P) 
12 1. 5 p pm (s, Ph-B) 
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125. 3ppm (dd, J = 2 . 5Hz, 5. 6Hz, PJl~ B ) 
135. 6ppm ( d , J = 1 . 2Hz, P h - B ) 

163. 4ppm(dd, J=49. 4Hz, 98. 5Hz, Ph4f-B) 
[0 18 7] 

y - t e r t - V^fr— n -^-^f-;V^><.» — Af h 77x-J^'V- h O^it 

Lfc 1 00ml©4-yP77^3|:> UffiMs £ tfv A n - 

}« v- t e r t -7f W^7^n^D7'f K7. 2 g (4 0 5 17 

> StffcfB (I) 0. 040g(0. 4 05']^^)^^^ b7tKn77>7. 2mU 
*9#ofc 0 abfe^Ufen-^^^^^n^W K7. 7g (5 2 5^^) h# 

JRv$r*->«7A 1 . 3 g (5 2 $ ij^e;v) ^f.f >7t KD79>1 7 g tfCPS LTi3 
^n-t^f^n^^A^n^ KfSatSrrtfflLl 0-2 0 XZ"C 1 miWjWCifiT t 
fc„ ^<D'&, 2 0~3 0tt2^Sj$Uo ^?a7h^77-f-Ct^|fU 

t e r t-7W^7-fn^n5^ KO?B£4r«tBL;fco KI&ifcTffeN h;V^>2 6 
ml*«inU 5%Wll. 8g (6 5V*;l/) WLtvny^AlMLT 

[0 18 8] 

^^r^^^fi^L/i 1 00011^470777,31:, i^ii, i&Kffis.fctFvA 
a - h fcflfcljfsht, 3felC#P>tt^^- t e r t - 7?-)l>- n - * ? f- ;v * * 7 * 

5%€M 8. 8ml (445iJ^) fcJn*.. 2 5 1 H#K*S#Lfco 
t*Si*5irx^n-7 h77 7'f-t:t7>lf U v- t e r t n -^Vsfr* 

7-f voiBSfcSritgLfco EJfcifrTfk 7W1 £-^7°* > 8 . 8mltftlUo 

iO*JBtcli, v- t e r t -7*^;v- n-**f-/i'** 7 *f >SfMHLtv^ t 

[0 18 9] 

3 0 0ml «47P797x3t:, ififlm* * W A n - h *M *) jfif, Vf 

4 *7 Af 1- 7 7x-;V!)-'V- h 1 6 . 4g (485 V •=E-;V) £ it^fce 6 m 1 
777v3fl-Clj|LTyf'f 7 Af h77x-JV^l/- b fc»»S*fco BfciBi L & 

-ec7)M^^fe^#fbtL7cv- t e r t-7f^-n-*?f-A'*^7r/l»I© 
TMgfcSrtrax.. 2 5lC-e3^F^*f^t/co tfflt?:«L^ 0 #^^^rfi 

^ h;vx> i o 0m It: 5 0 tt:xliS§*> 2 STCKJfrfli^ «au h;i^>i0 0 

mlfflLfCo 2 M# JUtiM £ * *7-;H 0 0 m 1C5 0 2 
5tK^ft, tat, * *7-;H 0 Om 1 tm&Vfco fffcttfcjfiMI 1 

t e r t -7*^;V- n-t?fW^*->)AT h7 7.x-WV- M 7 
. 4 gfcfifeiHMifc LT&fco JRsp (^;v%) Ji> v- t e r t-7f^7^ft^^ 

[0 19 0] 

i*L*£)LT»c*"t*ftt?fl*«rL. pn£?> i^-ter t -7*^- n - * ? 

(1) ESi08-li3t (#fl?i&K) 

(2) IR^h;V (KBr) 2 3 5 9 cm" 1 

(3) 'H-NMR^^^h;V (J in DMS0-d6) 

0. 86ppm (t, 3H, J = 5. 87Hz, H 3 C~ (CH) 5-CH2-CH2- 

P) 

1. 27ppm (brs, 1 0 H, H3C- (C Ha) 5 -CH2-CH2-P) 
1. 39ppm(d, 18H, J = 16. 1 H z , HsC - C - P ) 

1. 60-1. 71ppm (m, 2 H, HsC- (CH 2 ) 5-CH2-CH2-P) 

2. 2 5 -2. 3 5 ppm (m, 2 H, H 3 C- (CH2) 5 - C H 2 - C Ha- P ) 
5. 20-7. I9ppm(brd, 1 H, H-P) 
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6. 79ppm (t, 4 H , J = 7 . 15Hz, P_h_- B ) 

6. 92ppm (t, 8 H , J = 7 . 25Hz, PJl~ B ) 

7. I9ppm(brs, 8 H , P_h - B ) 

(4) 13 C-NMR^^^V (J in DMSO-d6) 

13. 8ppm (d, J = 40. 0Hz, H 3 C- (CH2) 6-CH2-P) 
13. 9ppm (s, H3C.-CH2-CH2-CH2-P) 
22. Oppm (s, H 3 C- (_CH 2 ) 4- (CH 2 ) 3-P) 
2 6. 3ppm (s, H3C.-C-P) 

26. 5ppm (d, J = 6. 2Hz, Hs C - (CH2) 4-C.H2- (CH2) 2-P 

28. 2ppm (s, H3C- (CH2) 4- (CHj) 3-P) 

28. 4ppm (s, H 3 C- (C.H2) 4- (CH2) 3-P) 

29. 8 p pm (d, J = 1 1 . 8 H z , H 3 C- (CH 2 ) 5-CH2-CH2-P) 

31. 1 p pm (s, HsC- (C.H2) 4- (CH2) 3-P) 

32. lppm (d, J = 35. 4Hz, H3C-C.-P) 
12 1. 4ppm (s, P h-B) 

12 5. 2ppm(dd, J = 2. 5Hz, 5. 6Hz, P_h_-B) 
135. 5ppm(d, J = l. 2 H z . Ph -B) 

163. 3ppm(dd, J = 49. OHz, 98. 5 H z. P h 4&-B) 

immm 9 ] 

[0191] 

v- t e r t -"/f JV7x-;V»^^-^Ar h 77x~)HV- h<DMik 
^ifll©y-t e r t-7f^f^*^7-f >6. 4g *i?-t 
e r t-/fJV7x^;v*77r/8. 9g (4 0 5'J^JV) fcftx.fcJsJl*k ffi*fc£tro 

. 8 gtSfeftikUftfco W (-=E;V%) (±. v- t e r t -7'f^7x-;^^7 
<i >3P£"C8 2%Tr&o7t 0 
[0 19 2] 

iti^^Ti:^t^-eMl> ElJgLfcillr*. y-t e r t -rf^? 

( 1 ) Hj& 135-140*0 (fl-Hz&E) 

(2) IR^^f^ (KB r ) 2 3 5 9 cm" 1 

(3) 'H-NMR7^^ h;V (5 1 in DMSO-d6) 

1. 40ppm(d, 18H, J = 16. 7Hz. H 3 C-C-P) 

6. 7 6 - 7. 9 5 ppm(brd, 1H.II-P) 

6. 79ppm(t, 4H, 1 = 7.1 5Hz. Ph~B) 

6. 92ppm(t, 8H, J = 7. 54Hz, P h-B) 

7. I9ppm(brs, 8 H. P h-B) 

7. 70ppm(t, 2H, J = 7. 70Hz. Ph-P) 
7. 83ppm(t, 1H, J = 7. 89Hz, Ph-P) 
7. 92ppm(t, 2H, J = 7. 8 9 H z. Ph-P) 

(4) 13 C-NMR^^^h;V (5 in DMSO-d6) 
2 7. Oppm (s, H3C.-C-P) 

33. 3ppm(d, J = 3 1 . 7 Hz, H3C-C.-P) 
121. 5ppm(s, Ph -B) 

125. 3ppm(dd, J = 3. 1Hz, 5. 6Hz, Ph-B) 

126. 6ppm(s, Ph -P) 
128. 3 p pm (s, P_h_4j^-P) 

130. Oppm (d, J = 1 1 . 2Hz, P_h- P ) 
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133. 3ppm(s, P h -P) 

135. 5 p p m ( d , J = 1 . 2 H z , P h - B ) 

163. 4ppm(dd, J=49. 4Hz, 98. 5Hz, Pi4ft-B) 

mmm 10] 

[0 19 3] 

2 -tf ;Vy- t e r t zLZ±JkM2i2JL v ^ b 7 7^~;V#V- h OMdi 
^^i: 7;v ^ Vffll L^: 5 0 m 1 O 4 7 P 7 7 ^ ^ |;, zagff-£ itf^Aa 

- h <9 tt»7\ 2 -tf7i-'J ;Vv?- t e r t -7*W^7-f > 1 1 . 9g (4 0 5 
HJV) iS.t^y^v 1 1 . 9m 1 4r*l)flSH9. 7 7* a fiTi^Lt 2 - tr 7 V 
t e r t-^f ^*^7r/*»»S*fc. * *ttt L * # * *«S«i:5ft 

0ml (6 0 5H;V) fcillx, 2 5t;^ii$Hl«#Lfco #«J§fc#** 
nv h /57-f -&CT53-#f 2 - t*7x-'J ;Vy- t e r t - -f+H/*Z. 7 ><£>?83= 
fcHSLfco &J»7?gu 5MfcU 7k**^7 , *>l 1. 9 m 1 Uftf Ifc. i<0**fc 
tt, 2-t'7xziJ t e r t -7^;V**7>f '✓ttWl^WL'TV** tMfeZtl 

[0 19 4] 

-f 1 7Af>77x-^U--h22. 6g (6 6?';^) & i t>*7jt 9 0 m 1 & * «9 SX. *9 

, 77A3rtti^uyf^Aff77x-^v-fMHfco 

&75*<b, -€-tf!)»i(tK:56»cW5>*L*: 2 -If 7i-'J^- t e r t - 7*f-;V** 7 >f V&Bfc 

2m 2 5*CT?3l$ra8l#Lfco RJ&j&T^ ^fffil&SraMSlLfco nbtltz 
g B H B *HVi>10 0mlC5 0ti:tHH, 2 5ti:»^ itSU h;v^>l 
0 OmltffitLt. $ h^'&htltzfaMi* * 9 00mlC5 0Ci:tIi$t 

. 2 »»U >?y-JH00ml X'Wfr Llz 0 '&h fitz^^^B £ 

IWtt*2-lf7xiyA'y-t e r t -7f^*^*-7A7 h 7 7x-H'l/- 
M 9. 3 gtfiM B a H i:tt#^o W (^%) t*> 2-e7x^V;Vy- t e r t 
-7*W>^7>f >^T?7 8%-Cabo7t 0 
[0 19 5] 

itt*JBlTC^-r^fe-C«-*fU ^^Etm, 2-lf7i-V^^-t e r t-7*^ 
;v*^*-7Ath77x-;i'**l/->-C^^ii:^jlEL^o ##HI. j3 «fc Tftya^ML 

( 1 ) Jttj& 1 6 3 - 1 7 4 «C (frMMM) 

(2) IR^^^hJV (KBr) 2 3 5 9 cm" 1 

(3) ! H-NMR^^7 (5 in DMS0-d6) 

1. 26ppm(d, 18H, J = 17. 1 H 2. H3C-C-P) 

6. 77-7. 96ppm(brd, 1H, H. - P ) 

6. 80ppm(t, 4H, J = 7. 06Hz, Ph-B) 

6. 94ppm(t, 8H, J = 7. 3 4 H z. Ph-B) 

7. 18-7. 21ppm(m, 2 H, 2-tT7^-;V) 
7. 28ppm ( b r s , 8H, P_h ~ B ) 

7. 4 5 - 7. 4 7 ppm(m, 4 H, 2-t*7x-;V) 
7. 62ppm(d, 1H, J = 7. 52Hz, 2-lf7xxjV) 
7. 72ppm(d, 1H, J = 7. 61Hz, 2-tf7^-;V) 
7. 93ppm(d, 1H, J = 8. 63Hz, 2-t:7x-il') 

(4) 13 C-NMR^^^ hJV ($ in DMS0-d6) 
2 7. 3 p pm (s , H3C.-C-P) 

34. 2ppm (d, J = 3 0 . 5Hz, H3C-C.-P) 
12 1. 5ppm(s, Ph-B) 

125. 3ppm(dd, J = 2. 5Hz, 5. 6 H z . Ph-B) 

126. 5ppm(s, 2-tT7i-;V) 
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12 8. 2 p p m 


(s, 


2 - k'7x-)b) 




12 8. 6 p p m 


(s, 


2 - tf7x~ )]/) 




12 8. 8 p pm 


(s, 


2 - tf-7 




12 9. 3 p p m 


(s, 


2 -tf 7x^)V) 


If 7i-*) 


13 2. 2 p p m 


(d, 


J = 8. 1 H z , 2- 


13 3. Oppm 


(d, 


J = 17. 4Hz, 2 


- tT7^-;v) 


13 4. Oppm 


(s, 


2 - If "7 z.-iUAML) 




13 5. 6 p p m 


(s, 


P h-B) 




13 8. 4 p p m 


(s, 


2 -fcT7 x-;V4i») 




14 8. 3 p p m 


(s, 


2 -tf7i^;V4$D 




16 3. 4 p p m 


(dd, J = 49. 7Hz, 


9 8. 8Hz, 


[%nw 1 1 1 








[0 19 6] 









1 

6 
6 
6 
7 
7 
8 
8 
8 
8 



9 
3 
6 
1 
1 
3 
5 



p m (b r d , 
4 H, J = 7. 
8 H, J = 7. 
s, 8H, 
p m (m, 



cm 1 

DMS 0- d 6) 
6. 9 Hz, HaC-C-P) 
1 H, H.-P) 
0 6 H z, P h-B) 
3 4 H z , P h-B) 
P h-B) 

3H, l-t7f^) 



e r t -7*f-JV- 1 -■j-7-f-JV'fr7:fr — 7 Af h 7~7^^.;]//j<^— h <D 
M 1 0 0 2 -tf 7i- U t e r t - 7*"?- >U * * 7 -f > 1 1 . 9g (4 0?y 

•t;t/) £v- t e r t -7^;v- 1 -t7fJVW7^ > 1 0. 9g 0 &c 
ftx-fcJSWk [Wia^oT^o g^fc-r^^-t e r t -7^- 1 -:f-7^;l/***-7 
Afl<77i-WV-H9. 0 g^Sfe^i: LT#7t:o JIX^ ti> V- t 

e r t — 7-f-;i/— l-t7fJV*^7-f 7^!p-??8 0%"C2bo7^ 0 
[0 19 7] 

t*L*jaT^^-r^ffi^*f U HJeLfctt*. tert -7^- l -t7f;v 

( 1 ) i*l 6 5 - 1 7 4t (^»i&JK) 

(2) I RX^ b;V (KB r ) 2 3 5 9 

(3) 1 H-NMR^h/l' (J in 
39ppm(d, 18 H, J = l 
8 2-8. 5 1 p 
8 4 p p m ( t , 

9 p p m ( t , 
5 p p m ( b r 
5 - 7 . 8 2 p 
Oppm ( d , 
3 - 8 . 1 9 p 
2 p p m ( d , 
Oppm ( d , 

(4) 13 C-NMRX^^ (d i n 
27. 3ppm (s, H3C.-C-P) 

ppm (d, J = 29. 2Hz, H3C-C.-P) 
5 p p m ( s , P h -B) 

J = 9 . 9 H z , 1 
1 -f7f;i/) 
, J = 2. 5 H z, 

1 -t-7^;i/) 
1 -t7f;v) 
1 -t7f;v) 
1 -•^-7^ L ;V') 
1 -t7f;i/) 
1 -t7f;i/4t) 

J = 7. 5Hz, 1 --7-7-^;V4$0 
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1H, J=8. 07Hz, l-±7^;i/) 
pm (m, 1 H, 1 -f-7^-;V) 
1H, J=8. 25Hz, l-t7f^) 
1H, J=8. 62Hz, l-t7f*) 

DMS O- d 6) 



3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 



1 
4 
5 
5 
6 
7 
8 
8 
9 
3 
3 



1 p p m 
1 p p m 
3 p p m 



5 
3 
2 
9 
9 
1 
3 



P 
P 
P 
P 
P 
P 
P 



p m 
p m 
p m 
p m 
p m 
p m 
p m 



(d, 

(s, 

(d d 

(s, 

(s, 

(s, 

(a. 
(s, 
(s, 

(d, 



-t7f;v) 

5. 6 H z, P h-B) 
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13 4. 4ppm 
13 5. 7 p p m 
16 3. 5 p p m 

mmm 1 2 ] 

[0 19 8] 

^yy>y- t e r 



(d, J = 6 . 7 H z , 
(s, P h-B) 
(dd, J = 49. 4Hz 



1 -t7f;V4l) 



9 8. 5 H z, P h 4I-B) 



liH)y-t e r t-7'f JV^f JV*^7^f >6. 4g 



(405V v 

A/ 5- t e r t - /fJV*7 7 4 > 9 . 5g (405 V K ft £ J^*k_ 1 t 

IWMto^o Bttkti^J'^-t er t -W*^*-^r h 7 7x-;V*' 
I/-M8. 0 gfcSfeifcifl*: Uftfco W (^e;v%) fi, -*>v;vv- tert-^ 

[0 19 9] 

(1) »JS149-I58t (^W»ajSE) 

(2) IR^^^h^ (KBr) 2 3 5 9 cm" 1 

(3) 'H-NMR^^^ (5 in DMSO-d6) 
38ppm(d, 18H, J = 15. 8 H z , Hj_C - C - P ) 

s, 2H, Ph-CHz-P) 
pm (b r d, 1 H, H_-P) 
4H, J = 7. 15Hz, P h-B) 
J =7. 3 4 H z, P h-B) 
P h-B) 

5H, P h-CHa-P) 
i n DM S 0- d 6) 
OH z, P h-CH 2 -P) 



1 
3 
6 
6 
6 
7 
7 



9 
7 
7 
9 
1 
3 



9 p p m (b 
6-7. 4 4 
9 p p m ( t 
2 p p m ( t 
8 p p m (b 
2-7. 4 4 



r 
P 



r 
P 



8 H, 
s, 8H, 
p m (m, 



(4) 13 C-NMR^^^hJV (8 



2 
2 
3 
1 
1 
1 
1 
1 
1 
1 
1 



0 
6 
2 
2 
2 
2 
2 
2 
3 
3 
6 



4 
7 
9 



HaC-C-P) 



1 

5 
7 
9 
9 
3 
5 
3 



ppm(d, J=40. 
ppm (s, H3 C — C — P) 
ppm (d, J = 32. 3Hz _ 

5 ppm (s, P h — B) 

2ppm(dd, J=2. 5Hz, 5. 6Hz, PJ^-B) 

6 p pm (s, P h-CHa-P) 

-CH2-P) 



1 
7 
0 
5 
3 



ppm 
ppm 
ppm 
p m 

IP 



P 
P 



(s, P_h- 
(d, J = 6. 2 Hz, P_h-CH 2 -P) 

(s, P h 4t-CH 2 -P) 

(d, J = 1 • 2 H z , P h-B) 

(dd, J=49. 4Hz, 98. 5 H z . P h 4»-B) 



[ 



mmi 3] 

[0 2 0 0] 

y- t e r t 

<P«if 

hSr^tttf. -7-tert -7 , fm7^t^^n5>f K7. 2 g (4 0 5 y**) 

> &<bfE (I) 0. 040g(0. 405 'J*/k)iJ:lJ f fh9KKn79'/7. 2 m 1 * 
fi^Sfcofco *fe*»C*4 MV»;Hn?>f K7. 9g (5 2 5 , J ; e 

;i/) t^JR^**** 1. 3 g (5 2 5 V^e;v) Hfb9KKn7?>l7 g*-cw 

S£LTi3Wc4 -^x — MV-7;w^y7A^n 7 ^ K?g?&£l*]za 1 0-2 0*C7M 
l^ra^lfCTiTLTto 2 0~3 0fe2H^Uc ^^7f^7^ 

&;:-C:fr#fU t e r t-7f;^7-fn?n 7 'f K^M^cSrSg^Lfco RE&fS-T 
h ;vx> 2 6ml *^3)D L> 5%«11. 8g (65'J^JV) ZffiT v 
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^fi^PU^U m%&m*7kl 1. 8ml-e^Lfc 0 
[0 2 0 1] 

%frKT)i'-Jy9M:^tz 1 0 0m 1 (DA 7D77^3|:, *#^S> iSEftis i t^v ^ 
n-h^^!9#tt. 5fctc#£>tl t e r t-^^ (4 -^T-^^y'J^) 

4 ><Dm%L* 5l£tt8. Oml *jjnx., 25*0^11^181 

mWVtZo * * ° h v- t e r t -7?-/i/ (4 

. OmlfftiUo £<D3|tJf Kfi. v- t e r t-^f-^ (4 -ai-r-;V^> v^) * 

[0 2 0 2] 

3 0 0ml©47P75XnH, SuEtf* £ Zfi-JA n - h SrJpl «? f>H7\ V 

^7Af h7 7x-H>- M5. lg (445 ££0^6 Om 1 SrMOflSl*) 

„ 77^3rtt*I#Ltyf-f7Af h77i-Ml/-fMH/: 0 «3$£«IL 
-ir<7)v#^l'5fc^#'b^^> ? - t e r t ( 4 - J. r - >W< > v^) 

#fb*L7t F;vx> l o Om lt5 0*C^-C!Ki9$^ 2 5 VK^mik, fltiftU h 

l 0 Om 1 -CtfeifrLfco S <b Cft £ ftfclSJI & ^ * ^ - JU 1 00mlC5 0°CKX 
!RiS$-e\ 2 5VK$?Wlk, *IiiU ^ * J -;H 0 0 m 1 T«sJfrL;fco #<b tu^HS: 

IKttJy-t e r t-7f;v ( 4 - x.y- — ^^y W^-^Af h 

77xiH>- H 7. 7 g^6-fe^H B H t Lt#fc» W ti> v - t e r t 

-7^*7 7^7^0 7^ K&gT 7 6 %-e*ofc 0 
[0 2 0 3] 

WttffiLtiJsJLTO i: * V) -cafe o Tvio 

( 1 ) Ml 2 2-1 3 2t (*iiag) 

(2) IRX^f;V (KBr) 2 3 5 9 cm -1 

(3) 'H-NMR7^^b;V (5 in DMSO-d6) 



1 . 


4 0 p p m ( 


d, 


1 8 H, J 


= 16. 1Hz, HsC-C-P) 




3. 


9 6 p p m ( 


b r 


s, 2H, 


H 2 C = CH-C 6 H4-CH2-P) 




5. 


2 9 p p m ( 


d, 


1 H, 1 1 


. 0Hz, H 2 C = CH-C6H 4 -CH2-P) 




5 . 


8 6 p p m ( 


d, 


1 H, 17 


. 8Hz, H 2 C = CiL-C6H4-CH 2 -P) 




6 . 


6 8-7. 5 


3 p 


p m ( b r 


d, 1 H, H.-P) 




6 . 


7 0 p p m ( 


d, 


1 H, 1 0 


. 8Hz, H 2 C = CH.-C6H 4 -CH 2 -P) 




6 . 


7 8 p p m ( 


t , 


4 H, J = 


7. 1 5 H z, P h-B) 




6 . 


9 2 p p m ( 


t , 


8H, J = 


7. 2 4 H z, P h-B) 




7 . 


1 8 p p m ( 


b r 


s, 8H, 


P h-B) 




7. 


4 2 p p m ( 


d, 


2 H, J = 


7. 70Hz, H 2 C = CH-CeH4-CH 2 - 


P) 


7. 


5 1 p p m ( 


d, 


2H, J = 


7. 89Hz, H 2 C = CH-C 6 H 4 -CH 2 - 


P) 


) 13 


C — NMR7, 




i n DMS O- d 6) 




2 0 


. 3 p p m ( 


d, 


J = 3 4. 


8Hz, H 2 C = CH-C 6 H 4 -CH 2 -P) 




2 6 


. 7 p p m ( 


s , 


H3C.-C- 


-P) 




3 2 


. 8 p p m ( 


d, 


J = 3 1 . 


7Hz, H3C-C.-P) 





114. 9 p pm (s, H 2 C_=CH-C 6 H4-CH 2 -P) 

12 1. 5ppm (s, Ph -B) 

125. 2ppm(dd, 1 = 2. 5Hz, 5. 0Hz, P_h_- B ) 

126. 7ppm(s, H 2 C = C_H-C6.H 4 -CH 2 -P) 

128. lppm (d, J = 6 . 8Hz, H 2 C = C H - Ce H 4 4 ft- C H 2 - P) 

128. 8ppm (s, H 2 C = CH-CsH4 4@t-CH 2 -P) 

129. 9ppm(s, H 2 C = C H - Ce H 4 - C H 2 - P ) 
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135. 6ppm(s, P h -B) 

13 5. 8ppm (s, H2C = CH-C 6 H4-CH2-P) 
163. 4ppm(dd, J=49. 4Hz, 98. 5Hz, P_h4^-B) 
14] 
[0 2 0 4] 

y- t e r t - — fr** fr — g A r b 7 7x-JWfV- b <7>I£jt 

b SrIRiMttt, v- t e r t --7^;v**7 4 t^^n 7 ^fK7. 2g (405 V-^V) 
> Jfi-fkffl (I) 0. 040g(0. 405 'KJV)i3j:i;f h 7 tKD77>7. 2m 1 £ 

f^ofco d^^. afek^Cfeif-^ny-f' K3. 3g (5 2 5'J^;v) t^M^ 
^>H1. 3g (5 2 5H;v) i^7f 7 liKn77>2 lg^tiSLT^^f 
-K^y^^Dy^ K*#?££l*lzai 0-2 0 "CT' 1 B#P B WtT7iijT L£o *«>&n 
4 0-5 0VX*2$$mW;W Ltz 0 b -tlT^U ^-tert-^ 

f-;v*x-7^*^n^ FoM^^fit^t^o ^JS^T^. b;i^>-2 6ml fcflsSnL 
, 5%«fcmil. 8g (65U^;V) ^iTLt:v7^i/7A^i)SLt^U 
JfSrTfcl 1. 8mlt^Uo 
[0 2 0 5] 

7 JV Lfc 1 0 0 m 1 © 4 7 □ 7 7 ^ n iSJgftiS £ W A 

a- b £:$.*M>H7\ $teM§&*Lfcy- t e r t -7f ;V(i*-;i/*^7>f >^i#fj££-I: *9 It 
*K 0ml (405'J^) fcltflx.. 2 5 tJT? 1 B#P^m# L£ 0 t8i * 

- t e r t **A7 4 >MMLTV^ tffiJtS tl&o 

[0 2 0 6] 

3 0 0ml©47P77^3C, *SJKft:fc * W A n - b 0 tttf> Vf 

-fvAf b 9 7x^.;^V- b 1 5. lg (445 y is i (^7X6 0 m 1 
. 77X3fi-et#LT7f^ 9Af b 7 b £i§3l£-£*:o mtWf:1&8LL 

%tftb, *<DTfeWLK%\Z&bfl1zV- text -7f-;Hf-^*77^ 
*Jn*.. 2 5t:-C3l*B*t^L^o RiS*Tlfc, *fffl«to«raflfcbfco # «b ttfcjftii * b ^ 
x>l 0 0mn:5 0tCClS?^ 2 5t;i:» 11U b;^>100mlt 
m&LtZo ? & i:#f>ftfc*SI*^ ^y-^100mH:50 CKtSI?*, 2 5ti: 

t e r t -yf-;Hf— * * * — Af f5 7i-;V*>- b 1 4. 4 gSrfi-fe^i 
^tUifco JRsp (-^;l/%) fiv-t e r t-7fJW7^n^n7'f Ki*T* 7 
3 %X*$><?fz 0 
[0 2 0 7] 

£*L*&Tfc^1^ffi'T?5MfrU rasfeLrtnft*, 5>- t e r t -7*f^lf-^^*- 

( 1 ) ifcj& 2 5 3 - 2 6 1 <c (fmum) 

(2) IRX^hiV (KB r) 2 3 5 9 cm -1 

IMMM 15] 
[0 2 0 8] 

7 V t e r t -7*f JWtX»-7Af b 7 7x-;V^V- b <7>jSBf 

fta-KSSHtSI Lfc 1 00mlO47n77^3i:, t#lt, SUetf* -fc Tfi?& u - 
btJRf)#(tx y-t er t-7*f;V*^7'ft^^D5^K7. 2g (4 0$H;i') 
% ^ILil ( I ) 0. 0 4 0 g(0. 40^ , J^)*iO f th7i;KD77V7. 2ml* 
iflflfcofco Ci'v. ife^WT^V^n^'f K4. Og (525U^;V) fc^-v^ 
^•>7A1. 3g ( 5 2 $ "J t^) b 9 t Kn 7 5 ^ 2 1 g >t»"ei»L"C*V>fc7 

'J)Vvny7A^n 7 ^ K»ffi*rtffll 0 ~ 2 0 /CT? 1 I^H^JtrigT Vtz 0 
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2 0-3 0*C-ei P*IHJSH$Lfc 0 ifA?w b ^9 7 -f - &~T7>#f U V- tert -7 

> 5%1$11. 8g (6 5'H;V) £f&TLT^*~>7 A^&^#LT#t£U 
«*3jcll. 8mlfft#U, 
[0 2 0 9] 

n- h fc^tttf. fiiKm-hfitzTV fry- tert -7*f)U*^7'f 9 JR 

*K 5fl£j&ft8. 0ml fcJDiU 2 5t-ClH^i#Lfc 0 til* 

#7.^ -£T$3*#f U TV JVy- tert -7fJV*X7-f ;y 

V;V^-t e r t -7fM7,7 >f >^tt^)»LTV>* fc«|jfe$fL4o 
[0 2 1 0] 

^7Af h7 7x-JV**l/- h 1 5. lg (445 V^fr) i3 J: ^'7X6 0 m 1 

-e-^^n^fct'^^tL/cT 1 ;^^- t e r t-7 j ?-fr*xy't yi&&M.<oj£mWL 

x>100mlC50t;i:ti)iH, 2 5 1C U f;vx>10 0mlt 
gfe^L/to ^^^#^tLfc^ H B H ^^^y-;Vl 0 0m IK 5 OtCtlSH, 2 5tC 

-2> 7 V ;Vv- tert -7f^^*-^r h 9 7x-;i/*'l/- f 1 5. 2 g £fi"fe#£ 
Jit LT#*:o JRsp (*^%) t±v- t e r t -7"W^7^ t^^n?^ FlfeigT? 7 
5 %-?&o£o 

itL^JSi.T^-r^fe-C^WL, IWI^L/c^*, TV;Vv- t e r t 

( 1 ) 1 4 8 - 1 6 0 V (&m&B£) 

(2) I Yfr (KB r ) 2 3 8 4 cm" 1 

(3) 'H-NMR^^^bJV (5 in DMSO-d6) 

1. 40ppm(d, 18H, J = 16. 1 H z. HsC-C-P) 

3. 34ppm(brs, 2 H, H 2 C = C H - C H2.- P ) 

5. 33ppm(d, 1H, 9. 54Hz, H 2 C = C H- C H 2 - P) 

5. 47ppm(d, 1H, 16. 3Hz, H 2 C = C H- C H 2 - P) 

5. 8 4 - 5. 97ppm(m, 1 H, H2 C = C H- C H 2 - P) 

6. 7 7 - 7. 3 6 ppm(brd, 1H, H-P) 

6. 79ppm(t, 4H, J = 7. 06Hz, Ph-B) 

6. 93ppm(t, 8H, J = 7. 2 5 H z. Ph-B) 

7. 18ppm(brs, 8 H. Ph -B) 

(4) 13 C-NMRX^ h fr (8 in DMSO-d6) 

18. 7ppm(d, J = 36. 7Hz, H 2 C = C H - C_H 2 - P ) 

2 6. 6ppm (s, H3C.-C-P) 

32. 6ppm(d, J = 3 2 . 3Hz, H3C-C.-P) 

109. 5ppm (s, H 2 C_=_CH-CH 2 -P) 

115. 2ppm(s, H 2 C_= _C H - C H 2 - P ) 

121. 5ppm(s, P h -B) 

125. 2ppm (dd, J = 2. 5Hz, 5. 6Hz, P h - B ) 
135. 5ppm(s, Ph-B) 

163. 4ppm(dd, J = 49. 7Hz, 98. 8 Hz. P h 4ift-B) 

i&mm 1 6 ] 

[0 2 11] 
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^ DA+y;V*X7 4 > 1 1 . 2g iCftx. I^t^o fc 0 i ft) 

h V y^D^v'HX^-vAr h y—^y — \- V frXV — h 2 2 . 3 g fca^fe 

■ 

[0 2 12] 

( 1 ) ftjSl 2 9-13 It 

(2) I R^^?^ F;V (KBr) 2 3 7 6 cm" 1 

(3) 'H-NMR^^^b^ (3 in DMS0-d6) 

1 . 18-1. 8 9 p pm (m, 30H, %/9 v;V 2 ft) 

2. 15ppm(s, 1 2 H, H3.C-C6H4-B) 

2. 51-2. 57ppm(m, 3H, ^>^DMyJV3®) 

5. 77ppm(brd, 1 H, J = 4 7 0. 4 Hz, H-P) 

6. 71ppm (t, 8H„ J = 7. 70Hz, HaC-CeHi-B) 

7. 03ppm (brs, 8H, HsC-CeEU-B) 

(4) 13 C-NMRX^^>JV (5 in DMS0~d6) 
20. 8ppm (s, H3C.-C6H4-B) 

2 4. 6ppm (s, y^nA^fy;i/2t) 

25. 6ppm(d, J = 1 3. 1Hz, y^a^y;V2«) 

26. 8ppm(d, J = 3 1 . 1Hz, y?nA^y^3a) 
2 7. Oppm (s, s s9 nA^i/;V2f) 

125. 9ppm(dd, J = 3. 1Hz, 5. 6Hz, H 3 C-C 6 H4-B) 

129. Oppm (s, H3C-C6H4 4ft-B) 

13 5. 5ppm(d, J = 1 . 2 H z , H3C-C6H4-B) 

160. 2 p p m ( d d , J = 4 9 . 4Hz, 99. 1 H z , H 3 C -CeH4 4 ft- 

B) 

mmm 1 1 \ 

[0 2 13] 

HJ&flfflOv*- te r t — -f+frt+fr-bTsV 4 >6. 4g (4 0 5^^) * h V 4 

y^n^*^7-f >6. 4g (4 0 5'J^jv) dft&fcJelft. Hflfctefrofco Iftfct 

& J> V 'f V7*n fcf;v*x*^>7 At h 57x-Wl/- b 1 6. 9 g £fi-fe£tiH£: LT# 
[0 2 14] 

"(1) »^194-214t 

(2) IR^^hV (KBr) 2390cm" 1 

(3) 'H-NMRXA^ ]>;V (8 in DMS0-d6) 

1. 31ppm(dt, 18H, J = 17. 4Hz, 7. 33Hz, (H3O2-C 
H-P) 

2. 82ppm(dhep, 3H, J = 12. 3Hz, 7. 24Hz, (H 3 C)2- 
CII-P) 

5. 93ppm (brd, 1 H, J = 4 8 2. 3Hz,Ii-P) 

6. 79ppm (t, 4H, J = 7. 15Hz, P_h_-B) 
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6. 93ppm(t, 8H, J = 7. 34Hz, Ph.-B) 

7. 19ppm(brs, 8 H, Ph -B) 

(4) 13 C-NMR^^^F^ (5 in DMSO-d6) 

17. 2ppm(d, J =2. 5Hz, (HaC) 2-HC-P) 

18. lppm(d, J=39. 8Hz, (HaC) 2-HC-P) 
121. 4ppm (s, Ph -B) 

125. 2ppm(dd, J = 2. 3Hz, 5. 2Hz, P_h-B) 
135. 5ppm(d, J = 1 . 2Hz, P_h - B ) 

163. 3ppm(dd, J=49. 1Hz, 98. 8 H z , P_h 4 ft- B) 

[HJfeW 1 8 ] 
[0 2 15] 

(v- t e r t -T'^ L ;V^ x;v*.x* — >7 Af h 77i-Ml/- b^ljfv^^ 

7'f;V7*nvO'0. 8 9 6 g (5?y^) , 7x-^n;^7i'7 K0. 9 14 
g (7. 5 5 V . ^5y7A (II) T^tr-fO. 056g (0. 2 5 5'J^^) 

„ ^^^7A-t e r t-7*b^r->Fl. 683g (15 5^^) ^ilfter t-7 
5fl/7^3-^2 5mUi'»)JR*), «#Ufco £ HJfefll 1 h *l?z v - f e r 
t ;v^^^^7Af h 5 7x-;i"fV- h 0. 2 4 Og (0. 5 5'^^) 

*r£*C*TMJt*U *JnLfco 77^3fi«r7;v^/iiU 2 5 tt'2 4 WiffL/; 

Ki^ffitiU 1-7x-;va^>*0. 7 8 5 g, JRsp (^;v%. n -•^7 p -f-;V7'n 
[0 2 161 

T**^ h/U (E lift) M/Z 1 7 6 (M + ) 

[fttttii 19] 
[0 2 171 

t e r t -7"f;V^f;Wt^*-7Af h?7x-M>- h <7>S£ «9 &£^C 

Hife^ 1 8<£-7^-;V**n^y ^7V7 F0. 9 14g (7. 5 5 'J fc^-h 
y ;vsjs'n^ v ? T s s y K 1 . 0 2 0 g ( 7 . 5§'J *;V) fcft&TfcJSM'k *lfeWI 1 8 t |WJ 
flUfcfr^fco Jf&Jf * 7 A * n h^77^-CJ: "JilU 4-n-^7*f A'b^x 
>£0. 7 2 3 g, JRsfs (^E;V%. n-A7"f^7ov^ K»*£) 7 6 %"Cftfto *L®M 

[0 2 1 81 

h;V (E lift) M/Z 19 0 (M + ) 

[USStffl 2 0 1 
[0 2 19] 

JlL 

gMffl 1 8<DP- t e r t --f^-fr* x;V*^.^ — fP At h 77x^;i/*>- h 0. 2 
4 0g (0. 5 5U^;v) t *jW2-eff?)^-t e r t-^f^f 
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V A-f Y Y V frtitU — h 0. 2 6 8 g (0. 5 5V^&;i/) fcftx.fcJBlfl-, **ft 

«118tlOTofco l-7x^W^H. 7 3 2 g, 1R$ (^%, n--^"/ 

[0 2 2 0] 

-7**^ hJV (E I ft) M/Z 17 6 (M + ) 

mmm 2 1 ] 

[0 2 2 1] 

2-j'QPb' l Jy>i:t;i'F - fc_U ;l/?Kn — y PTisy Vfrb 2 - ^ ^ Y - h V jV tf U 

50ml©47P77^a|:, ift£tfi3 J: y A n- h fcflfcl) 2-* 

pptfVv^O. 5 6 8 g (5 5';^;v) „ b - > V ;i/ jJ?p — ZTl/v K 0 . 74 
8 g (5. 5 5 . /<7^A (II) 7-tT- fO. 01 lg (0. 055 V -t/l/ 

) , *7^7A7W7^ F0. 9 5 9 g (17 5 'j^;V) & X X/ T Y 7 K Yuyyy 1 
0ml «#Ufco nMW3~?nbtLtz HJ-tert -TT^^T. 

*;7Aff7-^7-f'JM^-h 0. 0 2 9 g (0. 0 55 V^;V) =Sr^*t?ff 
iU «JnLfco T^^fHU 2 5t:-e2 4B#P ( g»L*:o WJ&m^l 0%^1±V- 
^Tjcl 0ml £«]U 53i£L*: 0 ^$|Ji £ # 7 A * p ^ b^"77^-i:J: ^ ftM L 2 

h «;;l/fcfV v^SrO. 6 7 7 g, W80% (^;v%, 

[0 2 2 2] 

-?xxs<? b;v (E I ft) M/Z 16 9 (M + ) 
[Jt WJ 1 ] 

(v- t e r t -7f;v^f;v*X7^ ^oM^v^T^^'^'etrofc^i'g-) 

Hife^fl 1 %<OV- t e r t Tfr***-? AT h 9 "7 Y 0 . 2 

4 0g (0. 5 ^'>*-tert-7f;MW^7r/ 0. 0 8 0 g (0. 

5 5 V^V) icftx.. ^t^mv^j^mtCT^a'^S^L/i^n-^^-y ^T^o*:^ 
> 1 8 i:|W|^i^=fTofCo l-7x-M^>*0. 7 4 9 g, H$ n 

[0 2 2 3] 

v**^ (E I ft) M/Z 176 (M + ) 
[ifc tK« 2 ] 

D-A7f;v7a7^ K £ 7 .x — ;V3fp~ y y 71/ y Kfrfr 1 - 7 ^ — iv^y? y<D% 

& 

{=J-t e r t --fTfr* T)\s*^7 4 ><D~$Lt)Wi^ ~?fr^>fzW>&) 
%MW 1 8 <OV- text -7*Tfr* fW^^-^Af h 9 7 x.=-fr*£V- hO. 2 

4 0 g (0. 5 5 V-t/l/) t e r t - "fTHs* 7 > 0 . 0 8 0 g (0. 

5 5 Kttx.tz&W; mmmi s tmm^r^tz 0 ag$t*Tt>- 1 e r t 

[0 2 2 4] 

[JtH?^l 3 ] 

2 - » P a \£ U y ^ h JU h - h ]) >±MJB. =-v9 7 9 sv K± <b2-a-JH>-HJ>HfU 

(h'j-ter t -•7*t v ;v**7^ yo^^L^^T^^y^X^r^tz^^) 

^MM2 l^h'J-tert -/f^^-'JAf h V h 0 . 

0 2 6 g (0. 0 5 5'J^l*') *h'J-tert-7fW^7r/0. OlOg (0. 
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*k HM#fl2 1 fcmttfcff o7t 0 2-t;Vf- h U;VtfV v>£0. 6 9 4 g. 
[0 2 2 5] 

-7**^ Ml/ (E M/Z 16 9 (M + ) 

[ifc KM 4 ] 

2-^pnb°'Jy>j:t^h-f 1 J ;V/fn_y ^7v? K»g) 2 - i;v h - F 'J JVtf U 

Hit$l2 lOHJ-tert -^f ;v*7*-^Af h 7—^9 — h h 0. 

0 2 6 g (0. 0 5 ^h'J-te r t-7*f;wtX7r/0. OlOg (0. 

0 5 5V Kftx.fc&*k HiftM 2 1 t HfltMTofco S*Ct» T hV-tert-y 

[0 2 2 6] 

mft% i £ \±*<Dmw tti> k&m T*i^it titz 0 

[0 2 2 7] 

^§§^i i 9> $r^&***-^ h<k^-%^iitt$^^o £*t«b coir 
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mm] 

-ttS; (i) ; 

(R 1 ) (R 2 ) (R 3 ) P H • B A r 4 (I) 
R 1 (±^fi3~2 0©i2»7^^ ^it4~2 0^3i7;^^i 

3^ ^ii4-2 0Oi3t7i^^ Mt3-2 0«v^n7;H^ JStStifc 7 
~2 0075^^, J^:(iKft3 ~~ 2 0 <£>T U fr&<D^-f tifr*7F L> 

R 3 ti7lt«IH\ CTl~20©|li7^^ RmWiZ ~2 060^2 ^T;V^ 
M4~2 0©i3i|7M^ M3~2 0Wy^n7;V+;V», #t*ifc 
6-3 0«57V-^3I, 0 07 7^1, R*t2~2 0OT;V^-^& 

, Jt*Sfe2-2 0 ©7^^-^iJ fcii^*^3 ~ 2 0 07 V ;V^OV*-f tlfrZmL, 

R\ R 2 & irFR 3 ^ -etL-rtL|lI— t^I^otv^^ i < > A r {i^tft^ 6 ~ 2 0 
©7 , J-/l'*t*t. fcfiLR\ R 2 ^3i;y f R 3 7& ? 1--<TlW|B#t' t e r t-7*fM, 
oAr#7x-;Hf^ttli4<, R\ R 2 £ XTfRStf-t^xmm-^? v^*is 
HA r i*7x- ;v^-C&£.L fcte£v> 0 ] -^^ft&o 

axis- h ft^tt 7 ;v^r ^. *^ 7 -i yi£W3L$> £ v^i 7 ^S^f 
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